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ot  a  large  Copper  Mill  in  the  Inter-Mountain  District  of  S, 


An  average  of  28,006  tons  of  —65  mesh  copper  ore  was  pumped  every  working  day,  through  about 
200  feet  of  22'  and  28'  pipe,  against  a  total  head  of  58  feet.  The  Specific  Gravity  of  the  ore  is  2-7| 
and  the  Specific  Gravity  of  the  pulp  Is  1.23  . . .  This  copper  mining  company  has  six  more  12'  Hydroseol 
Pumps,  making  a  total  of  eleven.  .  .  No  matter  what  your  pumping  condition  may  be.  It  would  be  the 
exception  to  the  rule  if  one  of  the  six  sizes  of  Hydroseal  Slurry,  Sand  or  Dredge  Pumps  would  not  save 
to  H  in  power  costs.  In  addition,  their  Maximix  Rubber  Parts  generally  outlast  equivalent  metol  parts 
4  to  6  times  .  .  .  Address  the  nearest  office  listed  below  for  a  copy  of  our  32-page  Catalog  No.  MO. 


Two  of  these  five  12"  Hydroseal  Slurry  Pumps  are  installed  as  stand-bys,  therefore  the  tonnag( 
figure  applies  to  only  three  pumps,  while  the  cost  figures  apply  to  all  five  .  .  .  Breaking  down  th( 
Total  Operating  Cost  into  Power  Cost  and  Maintenance  Cost,  which  includes  maintenance  of  Pipe  Lines, 
Motors,  Pumps,  Labor,  etc.,  shows  the  following: 

TOTAL  MAINTENANCE  COST  -  $0.000454  per  ton  or  22.0  TONS  PUMPED  FOR  1  0 
TOTAL  POWER  COST  —  $0.00142  per  ton  or  7.04  TONS  PUMPED  FOR  1  0 


strategic  Mineral  investigations 
of  the  U.  S.  Hnreau  of  Mines 
involve  considerable  sainj)ling. 
In  the  third  quarter  of  1!KI!», 
4,580  analyses  and  tests  weie 
made  on  samples  received.  How 
this  vtdnine  of  work  is  handled 
eflicicntly  will  lie  told  next 
month  hy  Kdmiind  S.  J^eaver, 
supervising  engineer  of  the 
Precious  ^letals  Section,  who 
will  also  describe  the  analytical 
nudhods  (‘mployc(l. 


Alaska  has  been  well  served  by 
the  U.  S.  (Jcological  Survey,  as 
is  shown  by  Philip  S.  Smith, 
Chief  Alaskan  (Jeologist,  on 
pages  54  to  50  of  this  issue. 
The  Territory  is  larger  than 
most  ])eoplc  think.  'I'he  atlas 
puts  its  aiea  at  580,400  sq.  mi. 
— more  than  twice  as  big  as 
the  State  of  'I'cxas. 


Subscribers  abroad  ])robably  ex¬ 
perience  coiisidciable  delay  in 
receiving  their  copies,  thanks 
to  interference  with  mails  in 
the  ‘Svar  z<me.”  From  Berlin 
comes  a  letter,  dated  March  12 
and  received  April  2,  acknowl¬ 
edging  receipt  of  onr  letter  of 
Nov.  24,  1950,  as  having  “just 
arrived." 


“Ca-canny  strikes  which  slowed 
down  development,  mining,  and 
other  work  with  (hqdorable  ef- 
fe<‘t,'’  says  a  r»'e(*nt  I'cport  of 
San  Franeis<-(t  Mines  of  Mexico 
to  its  shareholders,  occurred 
freipiently  during  the  eight 
months  in  which  its  new  col¬ 
lective  labor  eont  raet  was  being 
negotiated. 


President  Cardenas  has  discov- 
er*‘d  that  Me.xi<'o’s  national  oil 
industry  is  not  going  well, 
states  Banco  Naeional  de  Mex¬ 
ico  in  its  latest  monthly  sum¬ 
mary,  and  has  <h‘elared  that  the 
workmen,  instead  of  giving 
their  constant  cooperation, 
maintain  an  unbecoming  atti¬ 
tude,  and  <h‘al  with  the  Oil 
Administration  as  if  it  were 
a  private  enterprise*,  continu¬ 
ally  o|>posing  it  ami  resolutely 
d4‘manding  special  privileges 
which  would  lie  harmful  to  it. 
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Back  to  Pick,  Shovel, 

and  Wheelbarrow 

Apparently  it  is  necessary  once  in  a 
X  jL  while  to  reargue  the  case  for  the  machine 
in  relation  to  employment;  to  reiterate  the  fact 
that  machinery  is  not  antisocial;  to  defend  sci¬ 
ence,  engineering,  invention,  and  technologic 
progress  against  the  fallacy  that  the}"  are  respon¬ 
sible  for  our  economic  ills.  Unfortunately,  such 
notions  prevail  in  high  places  in  the  Govern¬ 
ment,  from  the  President  down,  if  one  is  to  take 
official  utterance  at  face  value.  The  latest  evi¬ 
dence  is  embalmed,  we  hope,  in  S.3560,  a  bill  to 
reduce  unemployment,  introduced  in  the  Senate 
last  month  by  Senator  Joseph  C.  O’Mahoney,  of 
Wyoming. 

Stripped  of  its  involved  verbiage,  the  bill  pro¬ 
poses  to  use  the  taxing  power  of  the  Government 
to  reward  producers  that  employ  many  men  and 
few  machines,  and  to  penalize  those  that  use 
many  machines  and  few  men.  Senator  O’Ma¬ 
honey  would  levy  a  new  tax  on  producers — a 
“labor-dilferential  tax”  on  “labor-differential 
income.”  The  latter  would  be  determined  by 
deducting  from  gross  income  the  cost  of  mate¬ 
rials  and  supplies,  plus  salaries  and  wages  up 
to  $3,000  per  annum  per  person.  But,  a  “labor- 
differential  credit”  is  to  be  allowed  against  the 
“labor-differential  tax,”  consisting  of  a  per¬ 
centage  of  the  salaries  and  wages  deducted  from 
gross  income. 

It’s  all  very  confusing,  but  try  to  follow  it 
closely.  The  best  is  yet  to  come.  You  may  not 
have  to  pay  any  tax.  If  you  employ  enough 
men,  so  that  your  “labor-differential  credit”  ex¬ 
ceeds  the  imposed  tax,  the  Secretary  of  the 
Treasury  will  pay  you  the  difference.  And  if 
business  is  so  bad  that  you  have  no  taxable 
income,  the  benevolent  Treasury  will  reward  you 
with  a  percentage  of  the  amount  you  have  paid 
for  salaries  and  wages. 

Here  is  an  unprecedented  opportunity  to  turn 
back  the  clock  of  progress  to  the  horse-and- 
buggy  days  lamented  by  the  President  when 
the  Supreme  Court  invalidated  the  N.R.A.  as  a 
pattern  for  American  life.  Any  producer  whose 
record  shows  increasing  output  per  man 
through  the  use  of  machines  can  now  get  credit 
for  retiring  machines  and  employing  more  men. 
True,  production  will  fall  off,  prices  will  rise,  and 
distribution  will  be  diminished.  But  by  some 
hocus-pocus  unemployment  will  be  reduced. 
Imagine  the  porphyry  coppers  without  steam 
shovels,  but  with  thousands  of  men  working  by 
hand.  Or  the  coal  mines  in  the  Senator’s  own 
State  of  Wyoming  without  cutting  machines 
and  mechanical  loaders,  but  plenty  of  picks, 
shovels,  and  wheelbarrows. 
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Did  the  Senator  personally  conceive  this  bril¬ 
liant  bit  of  economics?  We  doubt  it.  It  sounds 
more  like  some  of  the  bright  Administration  boys 
with  whom  he  has  to  contend  on  the  Tem¬ 
porary  National  Economic  Committee.  Never¬ 
theless,  it  is  disturbing  because  he  is  chairman 
of  T.N.E.C,,  which  has  been  studying  the  Ameri¬ 
can  economy  for  nearly  two  years,  and  expects 
soon  to  hear  witnesses  on  technology  and  em¬ 
ployment.  The  Senator’s  bill  prejudges  the  case 
for  technologic  progress,  and  discourages  hope 
for  constructive  suggestions  from  his  committee. 
Machinery  poses  a  problem  in  American  econ¬ 
omy,  but  the  solution  is  not  to  be  found  in 
eliminating  it. 


Zinc  Producers 

Seek  Relief 

ZINC  PRODUCERS  continued  last  month 
their  vigorous,  but  thus  far  futile,  pro¬ 
tests  against  the  tariff  reduction  on  .zinc  and 
cadmium  effected  in  the  trade  treaty  with  Can¬ 
ada.  This  time  they  appeared  before  the 
Senate  Committee  on  Finance,  which  held  hear¬ 
ings  on  the  extension  of  the  reciprocal  trade 
agreements  act  that  expires  this  year.  The  case 
for  restoration  of  the  tariff  was  made  by  repre¬ 
sentatives  of  the  American  Mining  Congress, 
American  Zinc  Institute,  Tri-State  Zinc  and 
Lead  Ore  Producers  Association,  and  by  Edward 
H.  Snyder,  general  manager.  Combined  Metals 
Reduction  Company,  Utah.  A  technical  defense 
of  the  State  Department ’s  action  in  reducing  the 
tariff  was  introduced  into  the  record. 

Representatives  of  the  industry  are  to  be 
commended  for  the  restraint  with  which  they 
presented  their  case.  Without  forensic  elo¬ 
quence,  but  with  an  abundance  of  logic  and  hard 
facts,  they  established  several  incontrovertible 
points:  The  State  Department  blundered  origi- 


nally  in  including  zinc  and  cadmium  in  the  Can¬ 
adian  treaty;  it  failed  to  consult  the  Bureau 
of  Mines  about  the  zinc  industry,  but  relied  on 
its  own  inexpert  judgment;  it  failed  to  adhere 
to  its  expressed  policy  on  trade  bargaining, 
which  was  to  modify  tariff  rates  only  on  those 
commodities  of  which  the  country  in  question 
was  the  chief  exporter  to  the  United  States ;  and 
finally,  although  the  Department  repeatedly 
sought  to  quiet  the  industry’s  fears  by  referring 
to  the  ‘  ‘  escape  clause,  ’  ’  it  has  consistently  refused 
to  invoke  that  provision  in  the  treaty,  which 
would  be  justified  by  the  fact  that  a  third  coun¬ 
try — Mexico — is  the  principal  beneficiary  of  the 
Canadian  agreement. 

So  the  zinc  producers,  having  received  courte¬ 
ous  treatment,  but  no  action,  at  the  hands  of  the 
State  Department,  laid  their  case  before  tbe 
Senate  Finance  Committee.  Chairman  Pat  Har¬ 
rison  was  glad  to  learn  that  the  State  Depart¬ 
ment  had  at  least  been  courteous  in  the  matter, 
and  then  added:  “To  my  mind,  just  from  your 
testimony  and  what  I  know  about  this  situation, 
I  think  you  have  something  to  be  aggrieved 
about.” 

The  whole  matter  simmers  down  to  this:  The 
State  Department  made  a  mistake  in  the  first  in¬ 
stance  and,  humanly  enough,  dislikes  to  acknowl¬ 
edge  it.  But  if  it  wants  the  country  to  have 
confidence  in  its  trade  program  it  must  be  fair 
and  honest  in  its  dealings  with  American  indus¬ 
try.  Otherwise  the  Congress  must — and  prob¬ 
ably  should  in  any  event — limit  the  Depart¬ 
ment  ’s  freedom  of  negotiation. 

Strategics  and  Politics 

ONSIDERING  the  current  popularity  of 
scuttling  your  own  ship,  it  is  not  sur¬ 
prising  that  political  assault  from  some  quarters 
should  be  made  on  the  national  defense  aspect  of 
the  Government’s  strategic  minerals  program. 
The  Thomas  bill  was  enacted  in  1939  “to  provide 
for  the  common  defense  by  acquiring  stocks  of 
strategic  and  critical  materials  essential  to  the 
needs  of  industry  for  the  manufacture  of  sup¬ 
plies  for  the  armed  forces  and  the  civilian  popu¬ 
lation  in  time  of  national  emergency.”  A 
supplementary  objective  was  “to  encourage,  as 
far  as  possible,  the  further  development  of  stra¬ 
tegic  and  critical  minerals  within  the  United 
States.  ”  A  “  buy- American  ’  ’  clause  was  inserted, 
making  mandatory  the  purchase  of  American 
materials  if  they  are  available  in  sufficient  quan¬ 
tity  and  satisfactory  quality. 

The  language  and  intent  of  the  Thomas  bill 
were  clear  and  unequivoeable.  It  was  a  national 
defense  measure  and  not  a  device  to  subsidize 
domestic  production  of  low-grade  strategic  min¬ 
erals,  nor  to  increase  employment  in  the  domestic 
mining  industry.  Nevertheless,  during  hearings 
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on  the  bill,  Andrew  J.  May,  chairman  of  the 
House  Committee  on  Military  Affairs,  and  James 
G.  Scrugham,  Representative  from  Nevada, 
seemed  to  display  a  deeper  interest  in  subsidy 
and  employment  than  in  requirements  for  na¬ 
tional  defense  as  conceived  by  representatives 
of  the  Army  and  Navy  Departments.  Why? 

Well,  Mr.  Scrugham  has  long  been  an  advo¬ 
cate  of  creating  a  reserve  supply  of  domestically 
produced  and  processed  strategic  materials.  He 
has  political  power  in  the  House  as  a  member  of 
the  subcommittee  on  Naval  Appropriations.  In 
1936  and  1937  he  tried,  unsuccessfully,  to  launch 
the  Navy  on  a  program  of  purchasing  strategic 
minerals.  In  1938  he  was  successful,  though  the 
Senate  refused  to  accept  the  “exclusively  domes¬ 
tic”  clause.  Nevertheless,  the  Navy  actually 
called  for  bids  on  40  per  cent  manganese  ore, 
which  occurs  in  Mr.  Scrugham ’s  State,  but 
finally  rejected  them  and  bought  domestic  ferro¬ 
manganese. 

Mr.  May’s  interest  is  different.  After  the 
Thomas  bill  was  enacted,  Mr.  May  was  revealed 
not  only  as  chairman  of  the  House  Committee  on 
Military  Affairs,  but  also  as  president  and  one 
of  the  incorporators  (Dec.  1,  1937)  of  the  Green¬ 
brier  Mining  Company,  Virginia,  which  bid 
unsuccessfully  for  Government  contracts  for 
manganese  ore,  and  sought  favors  of  delay  in 
delivery  and  exemption  from  filing  the  custom¬ 
ary  bond. 

Other  attempts  have  been  made  to  obtain 
consideration  for  domestic  ores  that  do  not  meet 
the  strict  specifications  of  the  Army  and  Navy 
Munitions  Board,  but  thus  far  all  have  failed. 
Appeals  to  relax  the  specifications  have  reached 
the  Secretary  of  War  and  the  President,  but 
both  have  defended  the  intent  of  the  Thomas  bill 
as  a  measure  for  national  defense.  Without 
prejudice  to  domestic  producers,  who  are  to  be 
favored  if  they  can  meet  the  requirements,  these 
officials  have  refused  to  use  the  act  for  relief  of 
unemployment. 

Both  of  the  provisions  of  the  Thomas  bill  are 
being  carried  out.  Reserve  supplies  of  high- 
grade  strategic  and  deficient  minerals  and  metals 
are  being  acquired  up  to  the  limit  of  appropria¬ 
tions.  The  Bureau  of  Mines  and  the  Geological 
Survey  have  done  creditable  field  work  investi¬ 
gating  domestic  mineral  deposits  so  that  the  Gov¬ 
ernment  may  have  an  inventory  of  national  re¬ 
sources.  The  two  activities  are  complementary, 
as  they  were  designed  to  be:  one  to  meet  an 
immediate  emergency,  and  the  other  to  provide 
future  insurance.  Any  attempt  to  divert  the 
original  aim  of  the  act  should  be  resisted.  If 
Messrs.  May  and  Scrugham,  or  others,  want  to 
provide  subsidy  for  sub-standard  strategic  min¬ 
erals,  and  relieve  unemployment  in  the  mining 
industry,  let  them  do  it  directly  and  not  by  try¬ 
ing  to  scuttle  a  measure  for  national  defense. 
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Driving 

the 

Elton  Tunnel 


Assistant  Editor 


Portal  of  the  Elton  tunnel,  about  one  mile  northwest  of  the 
Tooele  smelter 


Despite  difficulties  due  to  ground  and  water  the  heading,  started  in  1937, 
had  reached  the  half  way  mark  at  12,600  ft  by  mid-March  of  the  present  year 


heavy  timbering,  and  in  order  to  over¬ 
come  difficulties  such  as  flows  of  water 
and  mixtures  of  quicksand  and  peb¬ 
bles,  encountered  at  times,  called  for 
development  of  special  measures  on 
the  part  of  the  management  and  staff. 
At  a  point  some  6,000  ft.  from  the 
portal,  water  flow  and  pressure 
reached  such  a  degree  as  to  make  im¬ 
perative  a  realignment  of  the  tunnel. 
As  a  consequence,  and  after  prelimi¬ 
nary  testing  of  the  ground  by  churn- 
drill  holes,  the  line  of  the  bore  was 
turned  42  deg.  to  the  right  at  5,604 
ft.,  or  500  ft.  back  from  the  original 
breast,  where  water  was  cut  before 
driving  again  parallel  to  the  original 
alignment,  which  was  done  at  9,000  ft. 
from  the  portal. 

No  particular  difficulties  were  en¬ 
countered  in  solid  ground  until  the 
8,847-ft.  point  was  reached,  where  a 
fissure  8  to  10  ft.  wide,  with  a  back  of 
1,000  ft.,  and  containing  water,  quick¬ 
sand,  and  pebbles,  temporarily  halted 
the  advance.  The  pressure  was  such 
that  the  tunnel  was  filled  solid  alhiost 
instantly  for  a  distance  of  80  ft.  from 
the  face,  with  the  overflow  extending 
another  100  ft.  This  obstacle  was  over¬ 
come  in  an  ingenious  manner.  With  a 
water  flow  of  some  300  g.p.m.  at  a 
pressure  of  300  lb.  per  square  inch,  it 
was  decided  first  to  trap  the  water 
and  then  grout  the  fissure.  This  was 
accomplished  by  driving  above  the  arch 
of  the  timbers  ten  4-in.  pipes,  each 
26  ft.  long  and  provided  with  2xl2-in. 
slots  on  the  back,  a  distance  of  20  ft. 
through  the  fissure  after  the  caved  ma- 


CAREFUL  SELECTION  of 
appropriate  equipment,  good 
organization,  experienced  di¬ 
rection,  and  coordination  of 
different  underground  and  surface 
woriiing  phases  are  prerequisites  to 
attainment  of  speed  and  low  costs  in 
driving  tunnels.  Though  fast  work  in 
such  undertakings  usually  is  associated 
with  expert  contractors,  who  work 
either  with  a  seasoned  crew  or  draft 
the  best  men  available,  in  conjunction 
with  special  equipment,  application  of 
the  principle  mentioned  and  mechaniz¬ 
ation  of  underground  work  at  the 
Elton  tunnel  project,  in  Tooele  County, 
Utah,  have  proved  that  a  tunnel  may 
be  driven  at  a  good  speed  in  difficult 
ground  without  the  necessity  of  con¬ 
tracting  the  work.  The  tunnel,  named 
after  J.  0.  Elton,  manager  of  the  In¬ 
ternational  Smelting  &  Refining  Com¬ 
pany,  whose  vision  and  efforts  brought 
the  undertaking  to  realization,  is  being 
driven  by  the  National  Tunnel  &  Mines 
Company,  a  subsidiary  of  Interna¬ 
tional  Smelting,  and  when  completed 
will  have  a  total  length  of  nearly 
24,000  ft.  It  is  carried  at  a  grade  of 
0.35  per  cent  with  a  concrete-lined 
drain  ditch,  measures  about  11x10  ft. 
in  cross-section,  and  its  object  is  to 
provide  facilities  for  drainage  of  the 
deep  mines  and  rapid  ore  haulage  be¬ 
tween  the  company’s  mining  properties 
in  the  Bingham  area  and  the  Tooele 
smelter,  to  decrease  the  time  required 
to  get  underground  men  to  their  work¬ 
ing  places,  and  to  investigate  the 
previously  unexplored  territorj-  cut. 


T(Po  4- in.  dram  pipes  26  ft  tong 
each  slotted  with  five  2x  12-in. 
holes,  spaced  6  in.  apart  for  6~ft 
back  from  ground 'i- 


SxS-ft.piiof  } 
tunnel  started  i 
after  grouted  I 
fissure  hod  set  ) 


Sixteen  .2-in.  grout  pipes 


Fig.  1.  .  .  .  When  a  wide  fissiue  was  en¬ 
countered  at  8,847  It.,  admitting  water, 
quicksand,  and  pebbles,  it  was  grouted 
through  16  2-in.  pipes  driven  into  the  lace 
at  points  shown,  alter  driving  the  10  4-in. 
slotted  drain  pipes,  26  It.  long,  ahead  to 
trap  the  water 


The  portal  is  about  a  mile  northwest 
of  the  smelter  and  the  tunnel  passes 
450  ft.  beneath  the  site.  The  ultimate 
outlet  will  be  on  the  2,500-ft.  level  of 
the  Utah  Apex  mine. 

Actual  work  on  the  tunnel  was 
started  in  June,  1937,  but  operations 
were  suspended  on  two  occasions  be¬ 
cause  of  adverse  economic  conditions. 
The  project  was  reopened  in  Decem¬ 
ber,  1938,  and  work  has  continued 
since.  Until  solid  rock  was  struck  at 
8,472  ft.,  all  work  was  done  in  alluvial 
material,  mostly  loose  gravel,  requiring 
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A  finished  section  of  the  tunnel.  Dimen¬ 
sions  of  the  timber  sets  are  shown  in  Fig.  2 

terial  had  been  removed  to  within  two 
sets  of  the  fissure  and  6x8-in.  breast 
boards  set  up  close  to  the  arch  rf  the 
tunnel  timbers. 

Grouting  operations  were  conducted 
through  sixteen  2-in.  pipes  driven  into 
the  fissure  at  points  indicated  in  Fig. 
1.  These  were  26  ft.  long  and  con¬ 
tained  two  ix2-in.  holes  about  12  in. 
from  the  ])ointed  end  for  grout  outlets. 
Driving  of  the  pipes  was  done  with  a 
30-ft.  ram  made  from  65-lb.  rail.  The 
grout  mixture  (one  sack  of  cement  to 
45  gal.  of  water)  was  pumped  slowly 
and  under  pressures  varying  from  100 
to  900  lb.  per  square  inch  until  it 
seeped  from  the  4-in.  pipes  above  the 
timbering  and  other  points  at  the  fis¬ 
sure  face,  there  being  used  in  this 
work  a  total  of  153  sacks  of  cement, 
each  holding  100  lb.  Another  96  sacks 
of  cement  were  used  in  grouting  the 
bottom  and  periphery  of  the  section 
to  be  bored.  The  grouted  section  was 
then  allowed  to  set,  after  which  a  pilot 
tunnel,  6x5  ft.  in  cross-section,  was 
started  close  to  the  top  of  the  tunnel 
and  driven  through  the  fissure  into 
solid  rock.  It  was  subsequently  en¬ 
larged  to  11x10  ft.  Since  then  several 
open  fissures,  varying  in  width  from 
3  to  4  ft.  and  filled  with  gouge  and 
crushed  quartzite,  have  impeded  the 
advance.  On  Feb.  16  the  heading  had 
reached  the  halfway  mark  at  12,000 
ft.  from  the  portal,  with  the  water 
fiow  measuring  5,000  g.p.m.  The  high 
point  in  the  flow  in  December,  1939, 
was  5,514  g.p.m.  Distance  driven  dur¬ 
ing  1939  was  5,354  ft. 

Fig.  2  shows  a  typical  cross-section 
of  the  tunnel,  method  of  timbering, 
and  the  layout  of  the  concrete  drain 
ditch.  Timbering  consists  of  4-ft.  61S- 
in.  segment  sets  spaced  on  5-ft.  4-in. 
centers  (6-ft.  centers  are  now  used), 
the  individual  posts  and  segments 
being  made  from  lOxlO-in.  timber.  The 
sill,  sill  spreaders,  and  collar  braces 
are  cut  from  8xl0-in.,  2xl0-in.,  and 


Typical  cross-section  of  Elton  tunnel,  showing  the  method  of 
timbering  and  the  concrete  drain  ditch 
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Fig.  3.  .  .  .  The  movabie  back  switch  used  in  the  track  layout.  An  overage 
distance  of  300  ft.  is  kept  between  it  and  the  front  switch 
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A  special  design  of  Jumbo,  shown  here,  was  developed  by  the 
company  for  drilling 
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in  6-£t.  rail  sections,  ami  standard  30- 
ft.  rail  lengths  are  used  between  the 
front  switch  and  the  back  switch. 
Being  welded  to  •^x4-in.  steel  plates 
serving  as  sleepers,  the  6-ft.  rail  sec¬ 
tions  are  extra  rigid  and  can  stand 
considerable  abuse. 

The  daily  moving  of  switches  and 
subsequent  rearrangement  of  rails  is 
accomplished  in  the  following  manner : 
After  the  sled  arrangement  mentioned 
previously  has  been  placed  under  the 
front  end  of  the  switch,  the  electric 


4x6-in.  materials  respectively.  The 
sides  of  the  2x4-ft.  drain  ditch  consist 
of  concrete  slab  5  in.  thick ;  the  poured 
bottom  is  kept  at  a  thickness  of  4  in. 
Excavation  of  the  preliminary  channel 
is  done  with  a  special  scraper  actuated 
by  a  Sullivan  tugger  hoist.  Sections  of 
(i-in.  timber  cover  the  top  of  the  com¬ 
pleted  ditch.  The  wooden  sleepers  sup¬ 
porting  the  24-in.  gage  track  made 
from  45-lb.  rails  rest  on  tamped  back¬ 
fill.  A  short  distance  to  the  right  and 
left  of  the  center  line  are  carried  the 
trolley  wire  and  a  22-in.  fan  pipe. 
Two-inch  and  3-in.  lagging  are  used. 

Of  particular  interest  to  the  visitor 
is  the  practical  track  layout  behind 
the  tunnel  face.  Use  is  made  of  a 
movable  hack  switch  as  in  Fig.  3, 
closely  resembling  what  is  known  as 
a  California  switch,  and  a  front  switch 
somewhat  similar  in  design  except  that 
it  has  one  front  single  center  track 
to  serve  the  breast  of  the  tunnel.  An 
average  distance  of  300  ft.  is  kept 
between  the  front  switch  and  the  back 
switch  so  as  to  provide  ample  room  for 
empty  cars.  Behind  the  back  switch 
another  60  to  90  ft.  of  track  is  carried 
to  store  the  extra  No.  20  Eimco  loader, 
timber  trucks,  drilling  jumbo,  and 
other  equipment.  The  back  switch  rests 
on  top  of  the  rails,  but  the  front 
switch  is  set  down  flush  with  the  rails 
on  top  of  the  sleepers.  The  latter  unit 
is  moved  ahead  by  means  of  a  special 
sled  arrangement  with  upturned  ends 
first  placed  under  the  front  end  of  the 
switch  to  obviate  any  digging  into  the 
sleeyiers.  Moving  of  the  switches  is 
done  by  electric  locomotives.  The  single 
track  ahead  of  the  front  switch  is  laid 


Mucking  out  the  heading  with  a  No.  20  Bmco  loader 


Drilling  in  the  heading  with  the  )umbo.  A  round  consists  oi  34  9-it.  holes 


locomotive  is  attached  and  the  front 
switch  pulled  ahead  from  30  to  60  ft., 
depending  on  the  distance  it  is  back 
of  the  face.  This  is  followed  by  pulling 
up  the  6-ft.  sections  of  the  center  lead 
track,  and  laying  the  double  tracks 
made  up  of  3()-ft.  lengths.  In  the  face 
area  no  slide  rails  are  used  to  advance 
the  mechanical  shovel.  Instead,  a  3-ft. 
rail  section  is  placed  just  ahead  of 
the  shovel,  which  is  replaced  with  a 
6-ft.  section  as  soon  as  the  round  has 
been  cleaned  up  3  ft.  in  advance  of  the 
short  rail  section. 

Drilling  operations  are  carried  on 
from  the  special  jumbo  developed  by 
the  company  and  explained  in  detail 
in  Fig.  4.  It  is  equipped  with  uni¬ 
versal  couplings  and  slip  arms  for  the 
five  drilling  machines  employed,  air 
and  water  pipes,  with  one  connection 
on  each  line  at  the  rear  for  the  short 
air  and  water  hoses  leading  to  the 
drills,  appropriate  airline  oilers,  and 
wiring  for  the  mounted  floodlights. 
The  34-hole  round  is  drilled  9  ft.  deep 
(currently  in  quartzite)  with  I-R  DA 
35  and  Worthington  H  80  drifters,  all 
fitted  with  automatic  feeds.  Four  sizes 
of  Timken  detachable  bits  (J  in. 
change)  are  used,  with  the  starter  bits 
2^  in.  and  the  finishers  1|  in.  Blasting 
is  done  with  both  l^xS-in.  Atlas  and 
Columbia  40  per  cent  gelatin  dynamite, 
and  Atlas  blasting  caps.  Electric  firing 
is  practiced  exclusively,  the  wiring  and 
switch  arrangements  following  conven¬ 
tional  design.  Before  firing  the  round, 
the  jumbo  is  pulled  back  from  the 
face,  and  light  for  loading  the  holes 
and  subsequent  removal  of  broken  ma¬ 
terial  is  furnished  by  two  homemade 
floodlights,  each  using  a  500-watt 
lamp,  mounted  on  the  sides  of  the 
tunnel. 

Mucking  operations  are  completely 
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mechanized,  the  work  being  done  by 
the  Eimco  No.  20  loaders  mentioned 
previously.  These  load  into  50-cu.ft. 
Coeur  d’Alene  side-dump  mine  cars, 
which  are  hauled  in  20-car  trains  by 
10-ton  Atlas  combination  battery-trol¬ 
ley  locomotives  to  the  portal  of  the 
tunnel,  where  the  contents  are  dumped 
into  gondola  cars  of  the  Tooele  Valley 
Railroad  to  be  used  for  ballast  and 
fill  for  bridges  and  other  projects.  The 
trolley  wire  is  carried  to  within  250  ft. 
of  the  face. 

The  heading  crew  consists  of  ten  men 
• — namely,  seven  men  on  drill  and 
mucking  work,  two  motormen,  and  a 
shift  boss. 

Ventilation  is  provided  by  a  15-hp. 
TM-8,  3,600  r.p.m.  Coppus  blower  ex¬ 
hausting  about  5,000  cu.ft.  per  minute 
under  present  conditions  from  the  face 
of  the  tunnel.  This  fan  is  always  kept 
some  40  ft.  from  the  breast.  It  is 
mounted  on  skids  and  is  moved  ahead 
as  the  tunnel  advances.  In  this  position 


the  fan  picks  up  all  the  fumes  and 
dust  from  blasting  within  5  min.  The 
discharge  end  is  attached  to  a  22-in. 
ventilation  pipe  leading  to  an  I-R 
20-hp.,  3,600  r.p.m.  motor  blower  about 
4,500  ft.  distant  and  100  ft.  beyond  a 
4x8-ft.  timbered  ventilation  raise.  The 
raise  is  6,500  ft.  from  the  portal,  and 
air  is  discharged  to  the  surface  through 
a  22-in.  metal  ventilation  pipe  con¬ 
tained  therein.  The  raise  being  down¬ 
cast  supplements  the  fresh  air  coming 
in  from  the  portal,  and  has  greatly 
improved  ventilation.  Power  lines  are 
carried  down  through  an  8-in.  churn- 
drill  hole  situated  about  8,200  ft.  from 
the  portal.  A  motor  generator  set  has 
been  installed  at  this  point. 

Water  made  by  the  tunnel  in  the 
face  area  is  handled  by  a  1,200  g.p.m. 
Pairbanks-Morse  centrifugal  pump 
mounted  on  skids,  which  is  usually 
kept  about  50  ft.  back  of  the  face. 
To  it  are  attached  some  100  ft.  of 
discharge  line  emptying  into  the  drain 


ditch,  whence  the  water  flows  by  grav¬ 
ity  to  the  portal  of  the  tunnel  to  be 
used  for  irrigation  purposes.  The  flow 
of  the  water  from  the  tunnel  is  in 
excess  of  5,000  g.p.m.,  and  is  sufficient 
in  quantity  to  irrigate  1,000  acres  of 
average  farm  land. 

Daily  advance  of  the  heading  varies 
according  to  the  nature  and  condition 
of  the  ground.  Under  favorable  condi¬ 
tions  a  distance  as  high  as  46  ft. 
has  been  driven,  the  average  daily 
advance  being  around  24  ft.  at  this 
time.  The  best  footage  per  month  made 
so  far  has  been  982  ft.  The  surface 
plant  at  the  portal  is  modern  in  every 
way,  and  the  different  shops  are  ade¬ 
quately  equipped  to  handle  any  repairs 
on  locomotives,  cars,  loaders,  drills, 
drill  bits,  and  prepare  tunnel  timbers. 
Total  number  of  men  employed  on  the 
project,  including  the  superintendent 
and  his  staff,  is  62.  A.  W.  Filion, 
superintendent,  is  in  charge  of  all 
operations  incident  to  the  work. 


Flotation  Shorthand 


A  RECORD  of  flotation  flow¬ 
sheets  in  the  form  in  which 
they  are  normally  presented 
requires  at  least  as  many 
letter-size  sheets  as  there  are  items  in 
the  record,  and  comparisons  for  pur¬ 
poses  of  generalization  impose  a  tax 
on  the  memory  that  is  beyond  the 
capacity  of  myself  at  least.  The  sym¬ 
bolic  form  described  in  the  follow¬ 
ing  paragraphs  both  saves  space  and 
makes  for  easy  comparison.  Flow¬ 
sheets  used  for  illustration  range  from 
the  simplest  to  the  most  complicated 
in  my  file. 

The  method  of  constructing  a  sym¬ 
bolic  flowsheet  is  as  follows: 

1.  Divide  the  operation  into  stages. 
A  stage  is  defined  as  any  unit  opera¬ 
tion  to  which  the  pulp  or  any  part 
thereof  is  subjected,  e.g.  grinding, 
conditioning,  desliming,  etc.,  or  flota¬ 
tion.  A  flotation  stage  is  a  flotation 
treatment  that  produces  one  combined 
overflow  sidestream  (as  from  the  first 
30  ft.  of  a  100-ft.  pneumatic  cell,  or 
the  first  5  cells  of  a  12-cell  sub-aera¬ 
tion  machine,  or  the  combined  over¬ 
flow  from  two  scavengers  in  series,  or 
the  like)  and  an  underflow.  Reference 
to  Fig.  1,  which  shows  the  Miami  flow¬ 
sheet  thus  subdivided  into  stages,  will 
make  this  clear. 

Stage  1  comprises  the  first  half  of 
a  100-ft.  matless  cell  and  Stage  2  the 
remainder  of  the  cell. 

2.  Set  down  the  stages  that  treat 
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primary  pulj)  successively  in  a  line 
parallel  to  the  left-hand  margin  of 
the  diagram  and  indicate  the  character 
of  the  stages  according  to  the  sym¬ 
bols  in  Table  I.  Successive  flotation 
stages  are  indicated  by  successive  in¬ 
tegers,  starting  with  one  and  progres¬ 
sing  in  order  down  the  parallel  rows 
of  stages  described  in  paragraphs  4 
and  5  following. 

3.  Indicate  products  leaving  the 
various  stages  by  lines  according  to 
the  convention  that  underflows  run 
toward  the  bottom  of  the  diagram  and 
overflows  toward  the  sides.  If  any 
product  is  finished,  indicate  that  fact 
on  the  flow  line  by  the  corresponding 
symbol  from  Table  I.  Other  flow 
lines  should  now  be  extended  to  their 
destinations.  Thus  in  Fig.  1  the  run 
on  the  primary  pulp  comprises  suc¬ 
cessively  grinding  and  two  stages  of 
flotation,  the  first  making  a  sidestream 
middling  that  goes  to  a  regrind  stage, 
the  second  making  finished  tailing  as 
underflow  and  a  sidestream  that  re¬ 
turns  to  the  original  grinding  stage. 

4.  Set  down  the  stages  that  treat 
primary  (once-floated)  middling  in  a 
line  to  the  right  of  and  paralleling  the 
representation  of  the  run  on  primary 
pulp,  and  draw  in  the  flow  lines  as 
directed  in  (3).  See  Fig.  1. 

5.  Similarly  set  down  progressively, 
in  parallel  rows  to  the  right,  the  stages 
that  treat  secondary  and  tertiary  mid¬ 
dling,  etc. 
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6.  With  the  stage  flowsheet  thus  set 
up,  the  symbolic  flowsheet  is  written  as 
follows : 

(a)  Starting  with  the  flrst  stage  of 
the  primary  run,  write  down  the  sym¬ 
bols  for  successive  stages  in  order  to 
the  end  of  that  run.  In  writing  down 
flotation  stages  at  this  point,  however, 
the  number  of  such  stages  down  to  the 
point  that  a  finished  product  is  taken 
off  or  a  product  is  turned  back  is  set 
down  in  the  symbol,  rather  than  the 
integral  designation  of  the  stage.  Thus 
for  the  primary  run  in  Fig.  1,  set 
down  G-2  to  indicate  one  grinding 
stage  and  two  successive  flotation 
stages  before  a  finished  product  is 
taken  or  any  product  is  counter- 
flowed.  The  period  mark  between  the 
G  and  the  2  indicates  underflow  from 
G  to  the  first  of  the  two  flotation 
stages,  and,  generally,  a  string  of  sym¬ 
bols  connected  by  such  period  marks 
designates  the  string  of  operations  on 
a  particular  kind  of  pulp,  e.g.  primary, 
primary  middling,  etc. 

(b)  Referring  again  to  Fig.  1,  ap¬ 

pend  T  to  designate  finished  tailing 
from  the  last  flotation  stage  indicated, 
and  the  subscript  the  sub- 

scriptual  position  indicating  counter¬ 
flow  or  return,  the  “o”  giving  destina¬ 
tion,  the  minus  sign  indicating  that 

Table  I — Symbols  Used  in  Con¬ 
structing  "Shorthand"  Flowsheet 

Ae  aeration 
B  gravity  concentration 
C  concentrate  (exponent  indicates  char¬ 
acter,  e.g.  CP"  =  lead  concentrate ) 
Cg  conditioning 
Ds  desliming 
F  flotation  feed 

G  grinding  preceding  first  flotation 
stage 

Integers,  flotation  stages  in  arithmetic 
progression  from  1,  numbering  first 
through  the  stages  on  the  primary 
pulp,  then  all  those  on  once-floated 
middling,  twice-floated  middling,  etc. 
R,  R',  R",  etc.,  successive  regrindings  of 
an  unfinished  product. 

T  tailing 


the  returned  material  is  sidestream. 
Subscripts  always  refer  to  a  product 
of  the  last  of  the  stages  to  the  sym¬ 
bol  of  which  they  are  appended.  The 
complete  symbolic  presentation  of  the 
run  on  primary  pulp  is  now  G-2T^o. 

(c)  Next  write  the  symbols  for  the 
run  (or  runs)  on  the  primary  side- 
streams.  Sidestream  runs  are  always 
introduced  by  minus  signs  with  a 
superimposed  numeral  designating  the 
stage  from  which  the  sidestream  origi¬ 
nates.  In  Fig.  1  the  primary  side- 
stream  comes  from  Stage  1,  so  that 
the  symbol  for  the  run  on  primary 

middling  starts  off  —  .  The  succes¬ 


sive  stage  symbols  are  R-2.  No  finished 
products  are  made.  Underflow  of  the 
second  flotation  stage  on  this  run  re¬ 
turns  to  G,  which  is  indicated  by 
the  corresponding  destinative  subscript 
without  a  minus  sign,  while  overflow 
returns  to  R,  indicated  by  a  second  sub¬ 
script  with  a  minus  sign.  The  com¬ 
plete  symbol,  then,  for  the  run  on 

primary  middling  is-^R-2.B.o.  If, 
as  at  Bunker  Hill  &  Sullivan  (see 
Table  II),  other  sidestreams  are  taken 
off  the  primary  pulp,  the  primary- 
middling  flows  thereon  are  set  down 
in  the  symbolic  flowsheet  in  order, 
directly  following  the  symbols  for  the 
first  sidestream,  but  inclosed  in  paren¬ 
theses.  This  is  explained  below  in  the 
analysis  of  the  Bunker  Hill  &  Sullivan 
symbol. 

(d)  Write  the  symbols  in  order  for 
the  runs  on  secondary  and  tertiary 
middling,  etc.,  as  prescribed  in  the 
preceding  paragraph. 

The  Bunker  Hill  &  Sullivan  symbol 
(Table  II)  is  translated  into  a  stage 
flowsheet  in  Fig.  2.  It  will  be  seen 
that  two  separate  circuits  treat  each 
the  primary,  secondary,  and  tertiary 
middlings.  The  second  of  the  circuits 
in  each  case  is  indicated  in  the  Bunker 
Hill  &  Sullivan  symbol  by  inclosing 
the  symbol  therefor  in  parentheses 
following,  in  each  case,  the  symbol  for 
the  first  of  the  middling  products  from 
the  preceding  stream. 

When,  as  at  Consolidated  Mining  & 


Table  II — Flotation  Flowsheets  of  16  Well-known  Mills, 
Expressed  in  "Shorthand" 

Ajo  .  IT^1C'R-2T.3-^1C3 

Aldermac .  2T-^JC^-lC^f 

Andes .  IC-lT.j 

Britannia .  2T^R-2.^  •i's  1  T.j)  ■^IC^(^lCp) 

s'uiiivill,  ••• 

Calumet  ^t-  j_f  s  ir 

andHecIa 

Climax .  2T.j^R‘2T.3 

Consol.  M.& S. ..  4T-^/- (-^jRj  (^l-R'-L^  •/  T.„r)(^R'J-^/C^(^/Cf") 

Eogle-Picher  . .  J  71^  Rj-^R  VC 

Nevada  Cons. ..  r.i.o.oT  ±2.i 
(McGill)  G^l’R-2T.a-^lQ-lCG 

Magma  .  JC'lT.j 

Mt.  Lyell .  2.j  7.^  7.^ -Ds  T-BC'^^-2 

Matahambre  ..  2T.^  —ICj 

Miami .  G-2T.q-^R-2,^q^ IC^ 

Midvale .  IC^- LrlC^'''1.3-2C^^ •  R^ 

Noranda .  IC^''-2.j'R-Ae‘lC^^-LK'2.^-DsT-R’-Ae'-JC^^‘2T.^’ 

■^lC^(-^2.a,i)(-^IcSf)  -^Ae 
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Smelting,  a  second  product  from  an 
earlier  run  joins  the  stream  in  a  sub¬ 
sequent  run  on  an  earlier  product,  that 
fact  may  be  indicated  as  shown  in  the 
Consolidated  symbol  by  the  first  and 
third  parentheses.  The  first  paren¬ 
thesis  (  -2- )  and  the  period  pre¬ 
ceding  it  indicate  that  the  feed  to  the 
immediately  following  Stage  R  is  the 
underflow  from  the  immediately  pre¬ 
ceding  flotation  stage  and  the  overflow 
from  flotation  Stage  2,  which  is  the 
second  stage  on  the  primary  run.  The 
third  parenthesis  indicates  that  side- 
stream  from  flotation  Stage  4,  being 
the  fourth  on  the  primary  run,  goes 
to  the  regrind  unit  R'  which  takes  the 


underflow  from  the  first  stage  of  zinc 
cleaning. 

The  specific  stage  number  of  any 
given  flotation  stage  in  a  plant  sym¬ 
bol  is  readily  obtained  by  summing 
all  of  the  preceding  full-type  numerals 
and  adding  one.  Thus  in  the  Mount 
Lyell  symbol,  the  specific  number  of 
the  stage  in  the  first  parenthesis 
(-2-I5)  is  8. 

Interpretation  of  plant  symbols  is 
best  learned  by  visualizing  them  in 
the  form  shown  in  Table  III,  in  which 
the  symbols  of  Table  II  are  repeated, 
but  so  spaced  horizontally  as  to  bring 
the  runs  on  corresponding  products  in 
the  same  vertical  columns.  Plants  are 


also  herein  grouped  according  to  the 
valuable  metal  sought,  i.e.  copper  from 
Ajo  to  Miami  inclusive,  lead-zinc  from 
Bunker  Hill  to  Midvale,  and  gold  in 
pyritic  copper  at  Noranda  and  Mount 
Lyell.  Climax  is  molybdenum.  Ex¬ 
amining  the  symbols  thus,  the  identity 
of  Magma  and  Andes,  the  substantial 
identity  of  Calumet  &  Hecla  and  Mata- 
hambre,  the  similarity  of  Bunker  Hill 
and  Consolidated  ( with  one  more  clean¬ 
ing  at  Bunker  Hill),  and  the  marked 
difference  therefrom  of  Midvale  be¬ 
come  apparent  immediately.  The  pre¬ 
dominance  of  two  roughing  stages  per 
metal  for  base  metals,  and  the  multi¬ 
plication  of  stages  in  the  primary  run 


Table  III — Flotation  Flowsheets  of  Table  II  Spaced  so  as  to  Bring  Runs  on  Corresponding  Products 
Into  Same  Columns  (Plants  here  are  grouped  according  to  valuable  metal  sought) 


1 

2 

3 

4 

5 

6 

Run  on 
primary  pulp 

Source  of 
primary 
middling 

Run  on 
primary 
middling 

Source  of 
secondary 
middling 

Run  on 
secondary 
middling 

Source  of 
third 
middling 

IT 

j_ 

1C-R-2T.3 

ICs 

2T 

j_ 

_2_ 

7 

8 

Run  on 

Source  of 

third 

fourth 

middling 

middling 

IC-lT.j 


Calumet 
and  Hecla 


Nevada  Cons.  r.i  d  ot 
(McGill)  ^ 

Magma 


Matahambre  2  T.j 
Miami  “  G’2T-q 
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when  gold  is  the  object,  are  brought 
out  clearly.  Climax  shows  similar 
multiplication  of  cleaning  stages  when 
high-grade  concentrate  is  the  desidera¬ 
tum;  Andes  and  Magma  demonstrate 
how  the  millman’s  problem  is  simpli¬ 
fied  when  a  high-iron  concentrate  is 
acceptable  to  the  smelter.  Discharge 
of  a  tailing  from  the  primary  middling 
run  after  regrind  is  indicated  by  the  T 
in  the  third  column  of  Ajo,  Con¬ 


Arrangement  of  sluice  boxes  and  ritiles  at 
the  property  of  the  Ferey  Mining  Company, 
in  White  County,  Ga. 


FOK  more  than  three  years  the 
h''erey  Mining  Company  has  been 
reworking  old  placer  deposits 
along  Dukes  Creek,  near  Dahlonega, 
Ga.  During  this  period  it  has  been 
responsible  for  approximately  80  per 
cent  of  the  gold  produced  in  this 
State. 

The  mining  and  washing  equipment 
consists  of  a  dragline  excavator  em¬ 
ploying  a  1-cu.yd.  bucket  and  a  port¬ 
able  washing  plant.  The  hopper  dis¬ 
charges  into  a  revolving  trommel,  the 
oversize  going  to  a  belt  stacker.  Under¬ 
size,  with  1,000  gal.  of  water  per 
minute,  passes  through  a  single  sluice 
box  to  a  distributing  pan  with  guides 
which  feed  the  concentrates  and  water 
evenly  to  a  battery  of  six  sluice  boxes, 
each  being  14  in.  wide  and  20  ft.  long. 
Each  box  has  five  sections  of  riffles, 
48  in.  long,  three  being  of  :^-in.  flat 
iron  and  1^  in.  high  set  at  an  angle 
of  20  deg.  Alternating  with  these  are 
two  sections  of  California-type  riffles 
set  in  the  same  type  of  frame  but 
constructed  of  1^-in.  round  turned 
hardwood. 


solidated,  Britannia,  and  Climax.  The 
prevalence  of  double  cleaning  is  shown 
by  the  predominance  of  entries  in  the 
fifth  column.  Predominance  of  one- 
stage  counterflow  of  cleaner  tailing 
is  apparent  from  the  frequent  ap¬ 
pearance  of  the  form-^Yx  in  columns 
2-3,  4-5  and  6-7. 

Kegrinding  effected  in  the  primary 
middling  circuit  appears  as  universal 
in  the  lead-zinc  plants  symbolized,  but 


much  less  frequently  in  the  copper 
plants. 

I  am  at  present  engaged  in  revision 
of  the  “Handbook  of  Ore  Dressing” 
and  contemplate  the  use  of  this  method 
of  symbolic  representation  therein  for 
recording  and  analyzing  flotation-pulp 
routings.  Comments  thereon  from  the 
men  who  will  use  the  book,  either  by 
publication  or  private  communication, 
will  be  much  appreciated. 


Placer  Mining 
For  Gold  Near 
Dahlonega,  Ga. 

The  Ferey  Mining  Company  has  been  working 
ground  on  Dukes  Creek  for  the  past  three  years 

Garland  Peyton 

Director,  Division  of  Mines,  Mining,  and  Geology, 
Department  of  Natural  Resources, 

Atlanta,  Ga. 


It  has  been  observed  that,  by  alter¬ 
nating  these  different  types  of  riffles, 
the  tendency  of  the  sand  and  concen¬ 
trates  to  pack  between  riffles  has  been 
lessened.  The  total  volume  of  concen¬ 
trates,  about  4  cu.yd.,  obtained  in  the 
six  parallel  boxes  is  the  same  as  was 
produced  in  the  single  box.  This  new 
arrangement  has  proved  effective  in 
catching  fine  gold  foi’merly  lost.  It 
is  rare  to  find  gold  in  the  lower  third 
of  a  box. 

Concentrates  are  moved  to  a  clean¬ 
up  plant  using  24-in.  revolving  screen 
and  bowl  amalgamation,  this  being  the 
only  place  where  mercury  is  used.  Two 
3-in.  centrifugal  suction  pumps,  pow¬ 
ered  by  a  50-hp.  International  kero¬ 
sene  engine,  are  used  to  keep  the  pits 
dry.  Power  for  the  screen  is  supplied 
by  a  40-hp.  kerosene  engine.  The 
water  line  feeds  a  distributor  drum 
having  two  4-in.  lines,  one  perforated 
with  ^-in.  openings  for  spraying  the 
gravel  in  the  screen,  and  the  other 
for  feeding  water  to  material  in 
hopper. 

Overburden  is  stripped  off  and 


stacked  to  one  side  of  the  pit  being 
worked,  each  pit  being  approximately 
70x90  ft.  Avith  3  to  6  ft.  of  overburden 
and  a  similar  depth  of  gravel.  After 
the  overburden  has  been  removed  from 
part  of  the  pit,  the  same  dragline  is 
employed  to  excavate  the  gravel  and 
deliver  it  to  the  hopper.  As  a  rule, 
two  pits  are  worked  before  a  clean-up 
is  made.  The  gravel  is  dumped  back 
into  the  part  of  the  pit  already  exca¬ 
vated.  Before  the  operation  is  aban¬ 
doned,  the  top  soil  will  be  replaced 
by  a  bulldozer. 

From ’300  to  500  cu.yd.  is  handled 
in  ten  hours.  Average  gold  content  of 
the  gravel,  from  grass  roots  to  bed 
rock,  is  25c.  per  cubic  yard.  Recov¬ 
ery  is  90  per  cent.  Water  is  pumped 
from  Dukes  Creek  through  an  8-in. 
spiral  pipe.  Eight  men,  including 
laborers  (colored),  one  foreman  and 
panner,  and  one  superintendent,  are 
employed.  T.  J.  Stephenson,  of  Cleve¬ 
land,  Ga.,  is  superintendent  and  Sam 
P.  Cronheim,  William-Oliver  Building, 
Atlanta,  Ga.,  is  vice-president  of  the 
company. 
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The  Recovery  of  Lode  Gold 

in  Jigs 

Certain  testing  procedure  for  determining  the 
jigging  characteristics  of  an  ore  is  proposed 

John  M.  Hague 

Box  522,  JJravan,  Colo. 


Gravity  concentration  of 
gold  is  a  process  that  was 
known  to  primitive  man  and 
has  been  improved  by  the 
modern  mining  engineer  only  by  its 
adaptation  to  a  high  rate  of  produc¬ 
tion.  The  jig  is  the  foremost  machine 
yet  developed  to  use  this  process.  It 
is  now  being  used  successfully  in 
many  gold  mills  to  recover  relatively 
coarse  free  gold  as  a  high-grade  con¬ 
centrate.  In  a  few  operations  jigs  are 
used  to  produce  a  waste  product  or 
finished  tailing,  lessening  the  amount 
of  ore  treated  in  subsequent  processes. 

As  yet,  no  standard  method  of  test¬ 
ing  the  jigging  characteristics  of  a 
gold  ore  has  been  proposed,  and  often 
it  has  been  difficult  to  evaluate  the 
effectiveness  of  a  jig  in  a  flowsheet 
without  making  a  test  run  with  a  full- 
size  jig  and  a  large  volume  of  ore. 


Fiq.  1  .  .  .  Characteristic  curves  ior  spheres 
in  water,  water  through  porous  media,  and 
water  through  tubes.  After  Bromel,* 
McCurdy  ,t  and  Poland  § 

•  Bramel,  H.  R. :  “The  Hydrodynamics 
of  Spheres  and  Particles  in  Free  Motion," 
unpubiished  thesis,  Stanford  University, 
Department  of  Mining  Engineering.  1939 

t  McCurdy,  R.  C. :  “A  Study  of  the 
Petroleum  Drainage  Problem.”  Unpub¬ 
lished  thesis,  Stanford  University,  De¬ 
partment  of  Mining  Engineering.  1933. 

$  Tolman,  C.  F.  and  Poland,  J.  F. ; 
“Groundwater,"  Chapter  VIII,  p.  197. 
McGraw-Hill  Book  Co.,  New  York,  1938. 


The  purpose  of  this  paper  is  to  de¬ 
velop  a  standard  test  method  for  jig¬ 
ging  similar  to  those  methods  now 
used  for  cyanidation,  amalgamation, 
and  flotation  when  testing  10-  to  100-lb. 
samples. 

To  develop  a  test,  the  theory  of 
jigging  action  was  reviewed  to  estab¬ 
lish  the  most  important  physical  fac¬ 
tors  acting  to  make  a  separation;  and 


California  mines  were  visited  to  gain 
a  better  understanding  of  mill  condi¬ 
tions,  the  products  desired,  and  the 
usual  position  of  jigs  in  the  flowsheet. 

Principles  of  Jig  Action — As  now 
used  for  gold  ores,  the  jig  is  a  hy- 
drodj'namic  concentrator  which  sep¬ 
arates  minerals  according  to  density 
and  size  in  a  bed  of  ore  supported  on 
a  screen  in  a  rising,  pulsating  column 


Fig.  2  ...  A  chart  ior  obtaining  terminal  velocities  of  mineral  particles  in  water 

Diameter-  Mm. 
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Fig.  3  .  .  .  Typical  flowsheets  showing  the  use  of  jigs  in  connection  with  types  of 
concentration  equipment 


of  water.  The  mineral  particles  in  the 
ore  are  separated  by  the  screening 
action  of  the  bed. 

Heretofore  five  types  of  particle 
action  have  been  studied  to  explain 
the  separation  taking  place  in  a  jig: 
(1)  Free  fall,  (2)  Interstitial  fall, 
(3)  Hindered  fall,  (4)  Initial  accelera¬ 
tion,  (5)  Stratification.^-®'*'*'®  Of  these 
hindered  fall  has  come  to  be  considered 
the  most  important.  But  the  best  key 


>  Rittinger,  P.  R.:  “Lehrbuch  der  Aufberei- 
tungskunde.”  Ernst  and  Kom,  Berlin,  1867. 

*  Munroe,  H.  8.:  “The  English  versus  the  Con¬ 
tinental  System  of  Jigging."  Trans.  A.I.M.E., 
Vol.  17,  p.  637.  1889. 

*  Richards,  R.  H.:  “Close  Sizing  Before  Jig¬ 
ging."  Trans.  A.I.M.E.,  Vol.  24,  p.  433.  1894. 

*  Simons,  Theodore.;  “Basic  Principles  of 
Gravity  Concentration."  Trans.  A.I.M.E.,  Vol.  68, 
p.  431.  1923. 

‘Fahrenwald,  A.  W.;  “The  Theory  of  Strati¬ 
fication  and  Its  Application  in  Ore  Dressing." 
Mining  and  Metallurgy,  Vol.  7,  p.  437.  Oct.  1926. 
*R  =  Reynolds  number 
P  =>  density  of  fluid 
D  =  diameter  of  tube  or  body 
V  =  velocity  of  fluid  or  body 
U  =  viscosity  of  fluid 

Cf  =  drag  coefficient 
Ff  =  force  of  drag 
A  =  area  of  cross  section 
V  =  kinematic  viscosity 


to  understanding  the  behavior  of  par¬ 
ticles  in  water  is  the  concept  of  me¬ 
chanical  similarity. 

Reynolds  criterion,®  R  =  pDV/(i.  is 
a  dimensionless  ratio  which  may  be 
considered  as  expressing  the  geometric 
distribution  of  normal  and  tangential 
forces  existing  in  the  neighborhood  of 
a  solid-liquid  surface.  It  may  be 
plotted  against  various  quantities.  The 
drag  or  fluid  resistance  effective  on  the 
surface  of  a  particle  is  the  most  im¬ 
portant  quantity.  It  is  compared  to 
the  drag  force  on  some  arbitrary  sur¬ 
face  used  as  a  standard  of  comparison 
to  give  another  dimensionless  ratio, 

friction  coefficient,  Ct=-. — ^yr^.The 
i  p  AV^ 

term  Cf  indicates  the  change  in 
fluid  resistance  as  the  Reynolds  num¬ 
ber,  R,  is  changed.  Plotting  Reynolds 
number  against  friction  coefficient  gives 
a  curve  characteristic  for  a  particular 
geometrical  shape  and  type  of  motion. 

The  characteristic  curves  for  spheres 
in  water,  water  through  porous  media, 
and  water  through  tubes  are  indicated 


in  Fig.  1.  All  three  curves  start  with 
a  slope  of  - 1  in  the  zone  of  viscous 
flow,  but  turbulence  starts  at  different 
points  on  each  curve.  The  beginning 
of  turbulent  flow  is  indicated  by  the 
departure  from  the  -1  slope.  Dif¬ 
ferent  densities  of  particle  and  dif¬ 
ferent  kinematic  viscosities  of  fluid 

=  -fl-^give  the  same  characteristic 

curve  for  a  particular  type  of  motion. 
We  would  therefore  expect  curves  ex¬ 
pressing  relation  of  size  to  terminal 
velocity  to  be  similar  for  all  densities 
and  viscosities  and  to  show  incipient 
turbulence  at  a  point  indicated  by  the 
Reynolds  number  curve.  Fig.  2  shows 
curves  for  obtaining  terminal  veloci¬ 
ties  in  water. 

These  curves  have  the  same  shape 
regardless  of  density,  shape  of  par¬ 
ticle,  and  free  or  hindered  state  of 
fall.  Hindered  fall  appears  to  in¬ 
crease  the  kinematic  viscosity  slightly 
and  the  irregular  shape  of  mineral 
fragments  seems  to  increase  the  effect 
of  turbulence  in  decreasing  terminal 
velocity  in  the  larger  sizes. 

Separation  takes  place  in  a  jig 
while  the  minerals  are  submerged  and 
hence  must  be  governed  by  the  prin¬ 
ciples  of  hydrodynamics  suggested 
graphically  in  Fig.  2.  Hindered  set¬ 
tling  is  the  condition  of  that  stratum 
of  the  jig  bed  in  which  most  of  the 
separation  takes  place.  The  sifting 
action  of  the  screen  and  bed  (stratifi¬ 
cation)  allows  the  capture  of  the 
heavy  minerals  and  the  exclusion  of 
coarse  gangue  minerals  after  these 
two  have  been  separated.  Flow  of 
hutch  water  and  speed  of  operation 
may  be  proportioned  to  give  greatest 
advantage  to  these  two  processes  in 
the  desired  range  of  particle  sizes. 
Therefore  any  test  method  should  try 
to  approximate  the  effect  of  hindered 
settling  and  sifting  combined;  or 
should  make  use  of  some  physical 
process  which  makes  a  similar  separa¬ 
tion  by  size  and  density. 

Performance  of  Jigs  in  California 
Mills — Only  a  few  years  ago  jigs  were 
a  curiosity  in  gold  mills,  but  now’ 
(1939)  at  least  30  mills  in  California 
use  them  in  lode  operations.  The 
theory  that  gold  occurs  in  only  two 
ways — as  native  gold  and  in  tellurides, 
and  never  in  solid  solutions — is  be¬ 
coming  well  accepted.®'*'*'*®  This  would 
explain  why  a  closed-circuit  installa¬ 
tion  will  produce  a  high-grade  con¬ 
centrate  in  which  gold  occurs  as  free 
particles;  or  why  it  is  sometimes  pos¬ 
sible  to  use  a  jig  as  a  primary  separa- 


’  Warren,  H.  V.  and  Cummings,  J.  M.;  “Tex¬ 
tural  Relations  in  Gold  Ores  of  British  Columbia." 
Mining  Technology,  March  1937,  p.  1.,  A.I.M.E. 

'Haycock,  M.  H.:  Investigations  in  Ore  Dress¬ 
ing  and  Metallurgy,  Mines  Branch,  Dept,  of  Mines, 
Canada.  1934,  1935,  1936. 

•  Head,  R.  E.:  “Form  and  Occurrence  of  Gold 
in  Pyrite."  U.S.B.M.,  R.  I.  3226,  p.  March 
1934. 

Knopf,  A.:  “The  Mother  Lode  System  of 
California."  U.S.G.S.  Prof.  Paper  157,  p.  37. 
Washington. 
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tion  process  to  produce  low-grade  tail¬ 
ings  from  either  a  closed  or  open 
circuit.  Table  I  will  indicate  char¬ 
acteristic  performances. 

Only  rarely  can  jigs  be  used  as 
tlie  only  concentrators.  They  are 
usually  followed  by  flotation,  cyanida- 
tion,  blankets,  amalgamating  plates, 
cones  or  any  combination  of  these  to 
recover  a  part  of  the  remaining  values. 
But  the  jig  increases  the  efficiency  of 
other  processes  and  adds  to  net  profit 
in  several  ways.  Typical  flowsheets 
are  shown  in  Fig.  3. 

In  mills  using  flotation,  the  chief 


advantage  of  producing  and  treating  a 
jig  concentrate  is  the  easy  recovery  of 
gold  as  amalgam  or  bullion  rather 
than  in  a  concentrate  which  must  bear 
the  cost  of  smelting  and  shipping 
charges.  The  effective  price  at  the 
mine  for  gold  in  a  concentrate  may  be 
as  low  as  $28  an  ounce.  An  average 
effective  value  at  the  mine  for  bullion 
is  $34.80  an  ounce.  Most  of  the  dif¬ 
ference  is  profit  on  that  gold  recovered 
in  the  jig. 

The  jig  also  tends  to  improve  the 
feed  to  the  flotation  circuit.  Great 
fluctuation  in  the  mill  heads  will 


produce  only  mild  fluctuation  in 
the  value  of  the  classifier  overflow. 
Surges  of  gold  and  sulphide  particles 
over  the  classifier  lip  will  be  prac¬ 
tically  eliminated.  Consequently,  rea¬ 
gents  may  be  fed  at  a  constant  and 
more  economical  rate,  and  less  at¬ 
tendance  is  required  on  flotation  units. 
The  time  and  reagent  concentration 
required  to  obtain  a  certain  recovery 
depends  on  the  grade  of  ore  fed  to 
the  circuit.  Hence  the  previous  re¬ 
moval  of  a  considerable  amount  of  the 
gold  reduces  the  necessary  size  of 
plant  and  its  cost  of  operation.  A 
study  of  cyanidation  and  flotation  tail¬ 
ings  has  shown  that  surface  contamina¬ 
tion  on  gold  particles  is  often  re¬ 
sponsible  for  a  big  tailing  loss.“  The 
surface  characteristics  of  the  gold  do 
not  affect  its  recovery  by  gravity  con¬ 
centration.  It  may  be  recovered  from 
the  concentrate  by  treating  with  acid 
or  alkaline  solution  to  dissolve  the 
coating,  or  by  grinding  to  scratch  the 
surface,  previous  to  amalgamation. 
Most  operators  report  a  reduction  in 
average  tailings  assay  after  the  in¬ 
stallation  of  jigs. 

In  cyanidation  plants,  most  of  the 
advantages  mentioned  for  flotation 
plants  also  apply.  Grinding  in  cyanide 
solution  is  permissible  with  jigs  in  the 
circuit ;  it  is  not  when  using  plate 
amalgamation  or  unit  cell  flotation  to 
recover  the  coarse  gold.  If  there  is  a 
possibility  of  eyaniding  only  concen¬ 
trates,  then  carbonaceous  matter,  clay 
gangue,  and  other  non-metallic  sub¬ 
stances  deleterious  to  cyanidation  will 
be  eliminated  from  the  concentrate. 

There  are,  of  course,  several  factors 
which  sometimes  preclude  the  use  of 
jigs.  With  coarse  ore  it  may  be  neces¬ 
sary  to  introduce  more  water  into  the 
hutch  than  can  be  successfully  handled 
by  the  classifier  or  other  units  follow¬ 
ing  the  jig.  The  installation  of  de¬ 
watering  cones  is  expensive  because  it 
usually  requires  operation  of  pumps 
to  overcome  loss  of  head  in  the  cones. 
It  may  be  difficult  to  secure  a  large 
supply  of  water  at  a  steady  head. 
When  practically  all  of  the  gold  occurs 
as  particles  finer  than  200  mesh  it 
would  be  extremely  difficult  to  make 
a  successful  recovery  of  these  in  a 
jig.  In  such  cases,  blankets,  a  unit 
cell,  or  amalgamation  plates  should  be 
used  to  recover  fine  free  gold. 

Proposed  Laboratory  Test  for  Jig¬ 
ging — Since  hindered  settling  and  sift¬ 
ing  seem  to  produce  jig  action,  one 
would  expect  a  test  method  using  these 
features  to  predict  jig  results  better 
than  others.  A  method  of  panning  us¬ 
ing  a  continuous  flow  of  water  over  the 
ore  was  found  to  give  the  best  results, 
but  heavy  liquid  separations,  making 
an  almost  perfect  specific  gravity  sepa¬ 
ration,  were  also  found  helpful.  Most 


“Head,  R.  E.:  "Physical  Characteristics  of 
Gold  Lost  in  Tailings."  T.  P.  674,  A.I.M.E.,  • 
New  York,  1936. 


Table  I — Performance  of  Jigs  in  California  Gold  Mills 

Column  Legend 

(1)  O  Operating  P  Planned  I  Idle  (as  of  1939) 

(2)  V  Free  gold  in  quartz 

S  Gold  associated  with  mixed  sulphides 
Py  Gold  associated  with  pyrite 
Ga  GoM  associated  with  galena 
Ox  Oxidized  or  clayey  ore 
T  Tailings  or  old  dumps 

(3)  B  Bendelari  diaphragm  jig  (F.N.  Bendelari) 

D  Denver  mineral  jig  (Denver  Equipment  Co.) 

H  Pan  American  hydraulic  pulsator  jig  (Pan  American  Engineering  Co.) 

L  Jig  of  local  manufacture  (usually  Harz  type) 

M  Miners  Foundry  diaphragni  jig  (Nevada  City  Foundry) 

P  Pan  American  placer  type  jig  (Pan  American  Engineering  Co.) 

S  Southwestern  hydraulic  diapnragm  jig.  (Southwestern  Engineering  Co.) 


(4)  Recovery  as  bullion  from  jig  hutch  product  except  as  noted. 

(  5)  and  (8)  Ratio  and  capacity  are 

based  on  New  Feed.  Circulating  load  varies  from  100%  to  700^ 

in  Types  1  and  3. 

(6)  See  Figs.  3  and  4 
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(3) 
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Notes 

(o)  Average  for  month  preceding  visit. 

(6)  Jig  concentrates  are  shipped  to  a  smelter. 

(c)  Per  cent  of  heads  value  recovered  from  flotation  tailings. 

(d)  Capacity  to  be  increased  to  300  tons  a  day. 

(e)  Gravel  conglomerate  is  mined  from  an  open  pit,  treated  similarly  to  lode  ore. 

(/)  Ratio  for  jig  and  table  in  combination. 

hg)  Table  concentrate  melted  to  form  matte  and  shipped  to  a  smelter. 

(A)  Mine  usually  operated  only  one  or  two  shifts  (8  to  16  tons). 

(0  Major  value  of  ore  is  in  silver. 

O')  Flowsheet  includes  flotation  of  primary  slimes,  cyanidation  of  sands,  table  middlings,  and  secondary 
slimes. 

(A)  A.malgamation  residue  is  cyanided.  10.4%  of  bullion  is  amalgamation  sponge, 
u)  Jig  concentrates  treated  by  both  amalgamation  and  cyanidation. 

(m)  Cyanidation  replaces  or  assists  flotation. 

Table  II — Heavy  Liquids 

Range  of  _  Diluting  or 

Specific  Gravity  Heavy  Liquid  'Washing  Reagent  Method  of  Recovery 

1 . 60  to  2 . 85  Bromoform  (CHBri)  Alcohol  Shake  with  water  to  remove  alcohol 

2.85  to  2.95  Acetylene  tetrabromide  (CjHjBn)  .\lcohol  Shake  with  water  to  remove  alcohol 
3 . 50  to  4 . 95  Thallous  formate-malonate  Water  Distill  gently  to  remove  water 

(TlCHOj  -  TlCjHiOi) 
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mills  produce  a  small  high-grade  con¬ 
centrate,  and  so  it  was  necessary  to 
use  a  method  which  could  do  this  and 
at  the  same  time  give  an  estimate  of 
the  cleanest  tailings  which  could  be 
produced. 

After  making  many  different  tests 
on  ores  from  three  California  mines 
(the  Dutch,  Zeibright,  and  Sheepranch 
mines  Nos.  37,  6,  and  19  respectively 
in  Table  I)  the  testing  system  pro¬ 
posed  here  was  developed.  It  should 
be  applicable  to  any  gold  ore. 

A  sample  of  the  ore  to  be  tested 
should  be  secured  at  the  point  in  the 
flowsheet  where  the  jig  will  be  used. 
If  no  decision  has  been  made  as  to 
where  or  how  to  use  a  jig,  a  sample 
may  be  used  which  has  been  crushed 
to  the  minimum  size  practicable  for 
the  crusher  at  hand  (-J:  to  |  in).  This 
sample  is  sized  by  screening  into  sev¬ 
eral  fractions.  A  suggested  screen 
scale  is  the  one  employing  the  ratio 
4,  e.g.  8-,  28-,  100-,  and  325-mesh 
screens.  This  separation  is  to  facili¬ 
tate  testing,  but  results  from  each  size 
will  indicate  the  size  at  which  best 
jigging  results  are  obtained. 

Two  pans  are  used  for  the  panning 
operation;  they  are  shown  in  Fig.  5. 
As  both  pans  have  recessed  bottoms 
similar  to  a  dinner  plate,  minerals 
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MILL  21  (  Table  I ) 

MODIFIED  TYPE  3 


Bullion 


Tails 


Sand  and  slime 
cyanide  plant 


The  approximate  locations  of  the  gold 
mines  in  California  using  jigs  in  mill¬ 
ing  their  ores  are  designated  by  num¬ 
bers  1  to  37,  which  refer  to  Table  I 
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-6  mesh  ****Sa--.^  mesh 


’  Bullion 
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MILL  31  (Table  I) 
MODIFIED  TYPE  2 


Fig.  4  .  .  .  Two  flowsheets  for  high  ca¬ 
pacity,  in  which  jigs  are  employed  with 
other  concentrating  equipment 


must  move  over  two  edges  before 
passing  to  the  tailings  basin.  Hence 
the  operation  is  called  duplex  panning. 
A  nozzle  is  fastened  to  one  edge  of 
the  pan  and  a  rubber  hose  used  to 
connect  to  some  steady  and  adjustable 
water  supply.  The  nozzle  is  held  at 
the  top  of  the  pan  when  it  is  tilted 
down  for  operation.  The  amount  of 
water  required  varies  from  1  to  0.2 
g.p.m.,  the  amount  being  reduced  as 
the  amount  of  ore  in  the  pan  is  re¬ 
duced.  During  panning,  the  pan  is 
shaken  from  side  to  side  as  in  ordinary 
panning,  and  tilted  so  that  a  small 
amount  of  tailings  will  run  over  the 
edge  into  a  tailings  basin.  Part  of  the 
water  passes  down  and  under,  and 
then  up  through  the  ore;  part  merely 
passes  over  the  top.  If  the  flow  of 
water  is  insufficient  to  remove  the 
larger  gangue  minerals,  the  pan  may 
be  tilted  back  toward  a  level  position 
until  a  small  amount  of  water  accumu¬ 
lates,  and  then  let  down  periodically 
to  produce  a  slight  surge.  Only  one 
layer  of  minerals  should  be  passing 
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Fig.  5  .  .  .  Two  pane  used  for  the  panning  operation  in  the  laboratory  test  proposed  by 

the  author  for  Si?9ind 


Fig.  6  .  .  .  The  curves  above,  representing  combined  tests  on  ore  of  Mill  37  (Table  1). 
together  with  those  given  in  Figs.  7  and  8,  furnish  examples  of  the  best  results  obtoined 

on  three  Colifomio  ores 


over  the  edge  at  any  moment.  In  this 
way,  the  operator  has  a  chance  to  give 
all  particles  a  cursory  examination. 
If  sulphides  or  other  heavy  minerals 
start  coming  over  the  edge,  the  pan 
is  tilted  back  and  shaken  more 
thoroughly  until  only  gangue  is  washed 
over  when  the  pan  is  tilted  down. 

From  200  to  1,000  grams  is  taken 
from  each  size  except  the  finest,  and 
is  panned  in  the  duplex  circular  pan. 
When  sulphides  or  ore  minerals  start 
passing  over  the  edge  of  the  pan 
despite  careful  shaking,  the  operation 
is  temporarily  stopped  and  the  tailings 
are  repanned;  the  second  concentrate 
is  added  to  the  first.  If  this  combined 
concentrate  is  small — less  than  50 
grams — it  can  be  transferred  to  the 
smaller  duplex  oval  pan.  If  not,  an¬ 
other  fraction  should  be  removed  until 
only  20  to  30  grams  remain.  The  final 
concentrate  is  produced  in  the  oval 
pan  using  only  0.3  to  0.2  g.p.m.  of 
water  and  using  as  much  care  and  time 
as  patience  allows.  Tailings  from 
these  second  and  third  operations  are 
kept  separate.  The  concentrate  may  be 
reduced  until  it  appears  that  further 
panning  might  lose  some  gold.  Each 
of  the  three  or  four  products  sepa¬ 
rated  is  dried  and  weighed  and  a  sam¬ 
ple  of  each  assayed.  If  the  amount 
of  free  gold  which  can  be  recovered 
from  the  concentrate  is  an  important 
factor,  the  final  product  is  given  an 
amalgamation  test.  A  concentrate  of 
small  weight  (1  to  10  grams)  is  agi¬ 
tated  in  a  fiask  or  a  larger  concentrate 
is  rolled  in  a  bottle  with  1  to  4  grams 
of  mercury. 

The  value  of  each  tailing  removed 
determines  a  certain  decimal  recovery 
(R)  in  the  remaining  concentrate. 

_  Total  heads  value  —  total  tails  value 
Total  heads  value 

The  weight  of  the  concentrate  deter¬ 
mines  the  decimal  concentration  (C). 

Wt.  of  concentrate 
Wt.  of  sample 

From  four  products  three  pairs  of 
values  for  R  and  C  are  obtained. 
These  values  are  plotted  to  form  an 
Rb  curve  for  panning.  Semi-logarith¬ 
mic  coordinates  are  used  to  separate 
the  low  range  for  C. 

If  possible,  two  or  three  heavy 
liquid  separations  should  be  made  on 
each  size  to  give  values  of  R  and  C  for 
plotting  an  R^  curve  which  will  set  an 
upper  limit  for  jigging.  Table  II 
shows  recommended  reagents. 

The  bromoform  and  acetylene-tetra- 
bromide  may  be  used  at  room  tempera¬ 
ture  but  the  thallous  formate  malonate, 
a  mixture  of  equal  parts  by  weight  of 
the  formate  and  malonate  salts,  must 
be  used  between  60  and  90  deg.  C., 
unless  it  is  used  as  a  water  solution 
of  less  specific  gravity. 

A  100-grani  sample  is  sufficient  for 
heavy  liquid  tests  and  may  be  used 
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with  about  100  ml.  in  a  250-ml.  beaker. 
After  stirring,  the  ore  which  floats  is 
removed  with  a  spoon  fashioned  from 
copper  screen.  When  all  material  that 
will  float  has  been  removed,  the  liquid 
is  decanted  from  the  concentrate  re¬ 
maining  in  the  bottom  of  the  beaker 
and  both  float  and  sink  portions  of  the 
sample  are  washed  several  times  with 
the  washing  reagent.  In  some  cases 
the  concentrate  (sink  product)  from 
one  test  can  be  treated  with  a  still 
heavier  liquid,  producing  three  prod¬ 
ucts  altogether  to  give  two  values  for 
R  and  C. 

The  heavy-liquid  products  are 


treated  in  the  same  way  as  the  prod¬ 
ucts  of  the  panning  to  give  values  of 
R  and  C  which  will  give  an  Rl  curve. 

Jig  results  (Ej)  in  each  size  may  be 
estimated  to  fall  slightly  above  the  J?« 
curve  and  below  the  Rl  curve.  If  the 
jig  is  to  be  used  on  unsized  materials, 
a  mathematical  combination  of  size 
curves  may  be  drawn  assuming  little 
or  no  recovery  in  the  size  passing  the 
last  screen.  Figs.  6,  7,  and  8  are  ex¬ 
amples  of  the  best  results  on  the  three 
California  ores  (Mill  Nos.  37,  6,  19). 


“  Luyken,  W.  and  Bierbrauer,  E.;  “Calcula¬ 
tions  in  Ore  Dressing.”  T.  P.  214,  A.I.M.E., 
New  York.  1929. 


An  (R-C)  curve  is  drawn  from  the 
Rb  curve  by  plotting  several  values  of 
R  less  the  C  at  that  point.  The  maxi¬ 
mum  of  this  curve  indicates  the  value 
of  C  which  gives  the  greatest  “absolute 
enrichment.”’^  The  possibility  of  pro¬ 
ducing  a  finished  tailing  is  indicated 
by  the  first  batch  of  tailings  from  the 
panning  operation.  If  these  were  low 
enough  in  grade  to  be  discarded,  the 
jig  could  probably  produce  the  same 
product  in  a  large-scale  operation. 

In  closed  circuits  the  test  results  may 
be  modified  because  most  of  the  ore 
must  be  ground  finer  than  a  certain 
size  before  escaping  from  the  circuit 
and  only  the  portion  of  the  fine  gold 
released  in  the  first  pass  through  the 
grinding  mill  will  be  lost  by  the  jig. 
The  upper  and  lower  limit  of  the  size 
range  is  determined  by  the  operating 
range  of  the  classifier  or  screens.  This 
limited  size  range  may  be  tested  in  one 
batch  for  panning  or  heavy-liquid 
separation.  The  extraction  indicated 
by  the  test  gives  an  estimate  of  J?, 
but  a  large  circulating  load  may  make 
it  difficult  to  secure  as  low  a  value  of 
C  as  the  test  indicates  unless  the  in¬ 
stalled  jig  capacity  is  50  tons  or  less 
per  square  foot  of  bed  area  per  day, 
based  on  circulating  load  rather  than 
on  feed. 

{To  he  concluded) 


New  Course  in  Mineral  Dressing 
An  Innovation  in  Engineering  Education 

Will  aim  at  thorough  grounding  in  mathematics,  physics,  and  chemistry.  It  includes  petroleum 


Anew  program  of  study  in 

the  field  of  mineral  dressing, 
broadened  to  cover  the  prep¬ 
aration  of  all  crude  minerals  for  in¬ 
dustrial  use,  including  petroleum,  will 
be  introduced  into  the  engineering  cur¬ 
riculum  of  Columbia  University  next 
year  under  the  direction  of  Prof. 
Arthur  F.  Taggart,  according  to  a  re¬ 
cent  announcement.  The  innovation 
marks  the  first  academic  recognition 
granted  to  mineral  dressing,  hitherto 
concerned  chiefly  with  the  extraction  of 
metals  from  metallic  ores,  as  a  profes¬ 
sion  in  itself.  The  new  curriculum  will 
train  men  for  the  technological  work 
which  bridges  the  gap  between  the  ex¬ 
traction  of  crude  minerals  from  the 
earth  and  their  preparation  for  con¬ 
sumer  use. 

Previously  treated  as  a  part  of  the 
training  received  in  mining  and  metal¬ 
lurgy,  mineral  dressing  will  be  made 
a  special  division  of  the  curriculum 
leading  to  the  degrees  of  bachelor  of 
science  and  master  of  science  in  min¬ 
eral  dressing.  In  the  past  those  who 
studied  the  subject  were  not  given  in¬ 


struction  in  petroleum  refining  and  it 
is  also  true  that  they  received  only  a 
minimum  amount  of  training  in  ex¬ 
tractive  metallurgy. 

The  new  curriculum  is  reported  to 
aim  at  a  thorough  grounding  in  mathe¬ 
matics,  physics,  and  chemistry.  It  com¬ 
prises  further,  as  a  foundation,  the 
fundamental  engineering  subjects,  the 
concepts  of  which  are  used  continually 
by  all  engineers.  Although  established 
principles  will  be  emphasized  in  the 
instruction,  due  consideration  will  be 
given  to  the  empirical  facts  that  have 
developed  out  of  the  recent  practice 
of  mineral  dressing. 

“If  the  course  is  criticized  on  the 
grounds  that  the  scope  of  the  subject 
matter  is  too  broad  for  comprehension 
and  absorption  by  the  average  stu¬ 
dent,”  says  Professor  Taggart,  “en¬ 
couragement  can  be  found  in  compar¬ 
ing  it  with  any  good  chemical  engi¬ 
neering  course.  Here  an  equal  range 
of  unit  processes  and  a  greater  range 
of  materials  and  products  are  studied. 

“Mineral  dressing  is  the  modern  out¬ 
growth  of  the  ancient  art  of  ore  dress¬ 


ing,  which  comprised  and  was  limited 
to  the  concentration  of  ores  into 
smaller  and  more  valuable  bulks  for 
metallurgical  treatment.  In  the  mod¬ 
ern  profession  of  mineral  dressing, 
ore  dressing  is  but  one  of  three  major 
parts,  the  other  two  being  extractive 
metallurgy  and  petroleum  refining. 
This  is  because  the  growth  of  modem 
technological  science  has  made  the 
mineral  matter  comprising  the  cmst  of 
the  earth  the  source  of  supply  for 
substantially  all  of  the  material  de¬ 
mands  of  present-day  civilization  ex¬ 
cepting  only  food,  clothing,  and  a 
minor  part  of  housing. 

“The  young  graduate  in  mineral 
dressing  will  be  equipped  to  enter, 
with  substantially  equal  preparation, 
any  one  of  the  three  general  fields. 
There  is  a  sufficient  overlapping  of 
training  to  make  experience  gained  in 
one  field  useful  in  the  others.  The 
three  divisions  comprise  a  range  of 
industrial  activities  of  such  breadth  as 
to  tend  to  absorb  a  part  of  the  shock 
to  employment  that  is  imparted  by 
economic  depressions.” 
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At  a  core-drilling  station  on  the  frozen  sur¬ 
face  of  the  lake.  The  rods  are  being  with¬ 
drawn 


Recent  views  Oi 


OCCUKliENCES  of  iron-ore  float  on  the 
shores  of  Steep  Rock  lake,  in  northwestern 
Ontario,  suggested  as  long  as  50  years  ago  the 
possibility  that  commercial  deposits  existed  near 
by.  Various  investigations  were  made  in  the 
intervening  period,  and  some  test-pitting  and 
drilling  were  done.  In  1930,  a  dip-needle  survey 
of  the  lake  was  made  {Trans.  C.I.M.M.,  Vol. 
XLII,  1939)  and  in  1937  a  company  was  formed 
with  the  aid  of  Joseph  Errington,  of  Toronto,  to 
conduct  a  drilling  campaign.  The  area  was  also 
studied  by  the  Ontario  Department  of  Mines  in 
the  same  year.  Geophysical  surveys  were  made 
during  the  last  two  winters,  and  this  work  and 
that  previously  done  have  been  checked  by 
drilling  conducted  since  then. 

Steep  Rock  lake  is  2Vo  miles  nortli  of  tlie  village 


Leveling  off  a  bit  of  rough  ground 
at  the  camp  site  while  plant  con¬ 
struction  was  under  way 


Drilling  holes  in  a  blank  drill  bit 
at  the  Steep  Rock  shop,  prepara¬ 
tory  to  setting  the  bort  diamonds 


The  interior  of  the  Steep  Rock  cookery 


Looking  southeast  over  the  camp  of  Steep  Rock  Iron  Mines,  Ltd.,  on 
the  shore  oi  Steep  Rock  Lake,  21/2  miles  north  of  Atikokan,  in  north¬ 
western  Ontorio.  In  the  left  background  are  the  shaft,  hoist  room 
and  blacksmith  shop.  In  the  foreground,  from  left  to  right  are  the 
cookery,  office,  and  bunk  house.  Beneath  the  frozen  lake  beyond 
lies  the  body  of  hematite  ore  outlined  by  geophysical  work  and 
drilling  during  1938-39 


The  sinking  crew  in  the  bottom  of  the  new  shaft 
on  the  Steep  Rock  property 


for  Canada 


in  northwestern  Ontario 


of  Atikokan,  which  is  on  the  Canadian  National 
Railway,  135  miles  west  of  Port  Arthur.  Opera¬ 
tions  are  bein"  conducted  by  Steep  Rock  Iron 
Mines,  Ltd.,  incorporated  in  February,  1939, 
with  Mr.  Errington  as  president.  The  company 
holds  160  claims,  totaling  6,000  acres,  and  has 
built  the  camp  shown.  To  date,  236  holes,  total¬ 
ing  65,000  ft.,  have  been  drilled.  A  shaft  has 
been  sunk  and  a  station  cut  at  the  800-ft. 
level,  and  late  in  March  preparations  were  being 
made  to  start  crosscutting.  The  ore  is  hematite 
of  an  indicated  grade  of  60  per  cent  plus,  accord¬ 
ing  to  the  management.  The  latter  offers  no 
estimate  as  to  tonnage,  but  figures  published  in 
various  Canadian  papers  make  this  large.  A 
force  of  100  men  has  been  working  and  is  to  be 
increased  this  spring. 


Adjusting  the  torsion 
balance  used  in  the 
gravity  survey.  This  is 
housed  in  an  insulator 
hut,  shown  on  the  front 
cover 


Taking  observations  with  the 
vertical  magnetometer.  This 
and  the  two  pictures  at  the 
right  and  above,  respectively, 
indicate  the  varied  geophysical 
methods  employed 


With  the  geophysical  survey  party  from  the  University 
of  Toronto.  Electricol  work  is  in  progress.  Left  to 
right,  the  observation  hut,  the  motor-driven  generator, 
and,  in  the  background,  the  current  electrode  being 
inserted  through  the  ice  into  the  woter 


1 

Borehole 

Ropeways 

at  Mount  Isa 


This  development,  reported  fro?n  the  State  of 
Queensland,  Australia,  is  regarded  as  unique 


The  head  sheaves  at  the  collar  of  the  ropeway  boreholes  above  Mount 
Isa's  No.  2  shaft 


USE  OF  BOREHOLES  at  the 
interior  No.  2  shaft  of  Mount 
Isa  Mines,  Ltd.,  Queensland, 
Australia,  to  acoomniodate  the  hoisting 
roi)es  between  the  surface  hoisting 
plant  and  the  toj)  of  the  shaft,  which 
extends  vertically  from  No.  4  haulage 
level  (380  ft.  below  the  surface)  to  a 
depth  of  706  ft.  below  this  level,  is 
described  by  V.  I.  Mann,  mine  super¬ 
intendent,  in  Vol.  115  (Sept.  1939) 
of  the  Proceedings  of  the  Australasian 
Institute  of  Mining  and  Metallurgy, 
published  at  Melbourne.  Mr.  Mann  be¬ 
lieves  this  is  a  unique  feature  in  hoist¬ 
ing  installations.  Accompany  illustra¬ 
tions  shoAV  the  general  scheme  and  the 
details  of  the  borehole  casing  support, 
as  well  as  the  head  sheaves  at  surface. 

As  a  preliminary  to  adopting  this 
scheme,  observations  were  made  at  the 
!Main  Ore  shaft  to  determine  the 
amount  of  lashing  or  other  movement 
of  the  rope  while  in  motion  during 
hoisting.  Total  deviation  from  the 


CL.  sheave 


Sheave:  /4  'diam. 

14-IO^oufside  diam. 
\^C.L.  sheave  R.LLS39' 

Finished  /eve/  boreho/e  co//ar 


/2'diam. 

drum 

F/oorR.L. 


Crs.  drum  shaft  and  sheave 


drum 


/?  diam.  /oc/ted  coi/ 
hoist  rope 


Vertical  section  through  the  interior 
No.  2  shaft  at  Mount  Isa,  showing, 
in  sketch,  the  hoisting  plant  and 
head  sheaves,  as  well  as  the  bore¬ 
hole  ropeways  between  the  top  of 
the  shaft  and  the  surface  (Proceed¬ 
ings,  A.I.M.M.,  Vol.  115,  Melbourne) 


’/2  "diam.  boreho/e  casing 

■/^d/am.  /oc/<ed-coii 
hoist  rope 

,Casing  c/amp  wif/i 
"  tim/oer  support 

'Hardwood  centra/izer 
No.  4  haulage  level 

-2/  R.S.  JS  support  for 
detaching  be// 


'Shaft  drive 


^"Piates  c's/(. riveted 
to  bottom  f/anges 
of chan  nets 


. -5>-t0"crs: . 

C tamps  6j"M.S 
fM.S.  p/afes^^ii 
/behalf 


Dumping 
■,  stide  s 


Grouhdtevet  i’'P/ates  cv/c. 
P.L./329'  riveted  to 

bottom  f/anges 
— r  of  channels 

*  (j"4  rivets) 


hanging  position  was  found  to  be  loss 
than  3  in.  both  at  the  shaft  collar,  115 
ft.  below  the  center  of  the  sheave 
wheels,  and  at  No.  4  level,  620  ft.  below 
the  sheaves  at  Main  Ore  shaft.  Similar 
observations  were  made  at  other  shafts. 
Assurances  were  received  that  the  holes 
could  be  driven  plumb.  In  subsequent 
drilling  close  check  was  kept  on  the 
vertical  alignment.  The  two  boreholes 


/"kS p/a/e  ,-\9xSxn. 6/b  c/ianne! 


Enoi  elevation 


The  casing  clamps  and  their  concrete  foundations  at  the  collar  of  the  rope¬ 
way  boreholes  above  No.  2  shaft  (Proceedings,  A.I.M.M.,  Vol.  115,  Melbourne) 
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were  drilled  in  1937.  They  are  5  ft. 
10  in.  apart,  center  to  center.  Each 
was  cased  with  13-in.  inside  diameter 
casing  made  from  ^-in.  steel  plate. 
These  casings  were  not  perforated.  Ad¬ 
justment  of  casings  to  exact  position 
at  the  collar  was  made  after  the  sheave 
wheels  and  their  supporting  structure 
had  been  completed.  The  support  de¬ 
sign  permitted  adjustment  of  the 
plates  under  the  easing  clamp  to  de¬ 
sired  position  before  final  drilling  and 
bolting  to  tbe  channel  frame.  The 
lower  ends  of  the  casings,  extending 
into  the  shaft  opening  at  No.  4  level, 
were  secured  to  shaft  timbers. 

Provision  was  made  for  installing 
an  electric  bell  signal  system  by  plac¬ 
ing  a  1^-in.  pipe  conduit  between  bore 
and  easing.  This  carried  a  flexible 
multicore  cable. 

Hoisting  equipment  consists  of  a 
double-drum,  single-reduction  geared 
hoist  driven  by  a  510-hp.  slipring  in¬ 
duction  motor,  using  3,300-volt,  3- 
pbase,  50-cycle  current.  Drums  are 
12  ft.  in  diameter  by  3  ft.  and  grooved 
for  1^-in.  rope.  Tbe  usual  safety  fea¬ 
tures  are  provided.  Ropes  are  1^  in. 
in  diameter  and  of  locked-coil  con¬ 
struction,  and  have  a  maximum  break¬ 
ing  strength  of  128  tons.  Five-ton 
Kimberley-type  skips  are  operated  in 
balance  at  1,000  ft.  per  minute.  With 
this  equipment  the  shaft  was  calcu¬ 
lated  to  have  a  hoisting  capacity  of 
3,600  tons  in  21  hours’  hoisting  time 
for  a  maximum  distance  of  1,335  ft. 

Shaft  and  equipment  have  been  in 
operation  since  September,  1938.  Up 
to  May,  1939,  116,760  tons  of  ore, 
plus  a  lesser  tonnage  of  rock,  was 
hoisted  from  No.  3  level  loading  sta¬ 
tion  to  the  storage  bin  above  No.  5 
level.  All  features  of  operation  have 
been  satisfactory.  Ropes  come  into 
contact  with  the  casings  at  irregular 
intervals,  chiefl}’^  at  the  time  rope  ten¬ 
sion  is  varied  by  apj^lication  of  brakes 
on  slowing  down.  Such  movement  is 
in  the  nature  of  a  vibration  and  dis¬ 
appears  when  ropes  are  running  at 
full  speed.  To  curb  this  action,  cen¬ 
tralizers  of  hard  wood  with  a  3-in. 
diameter  hole  for  rope  opening  were 
placed  at  the  top  of  the  shaft  on  No.  4 
level.  Their  location  is  such  that  it 
minimizes  lateral  movement  at  a  point 
approximately  midway  between  the 
bottom  of  tbe  borehole  casings  and  the 
detaching  bells.  Contact  of  the  ropes, 
while  in  motion,  at  either  of  these 
places  might  easily  and  quickly  cause 
serious  wear  on  the  ropes.  Up  to  the 
time  of  writing,  examination  of  the 
ropes  had  failed  to  reveal  damaging 
effects  from  the  occasional  contact 
with  the  casings. 

The  cost  of  the  scheme,  including 
equipment  and  installation  costs  plus 
current  mine  overhead  charges,  from 
surface  to  shaft  depth  of  181  ft.  be¬ 
low  No.  7  level  (two  371-ft.  bores 
and  706-ft.  shaft),  amounted  to  £72,- 
310.408. 


Mine  Rescue  Work 

in  the  Coeur  d’Alenes 


Operations  in  the  district  are  safeguarded  by  provision  Oj 
proper  training  and  equipment 


The  truck  ready  for  service.  Its  mobility  is  a  great  advantage 
in  reaching  mines  not  on  a  railroad 


workers  who  wish  to  attend,  and  large 
numbers  do  so  each  year.  Anyone  com¬ 
pleting  the  course  is  awarded  a  Gov¬ 
ernment  first-aid  certificate.  The 
Rureau  of  Mines  representative  like¬ 
wise  assists  in  training  the  men  in  the 
use  of  the  breathing  apparatus,  and 
mine  rescue  certificates  are  awarded 
those  completing  this  course.  Training 
and  review  classes  are  held  every  three 
months,  records  of  the  men  thus  trained 
being  kept  at  each  mine.  A  complete 
list  of  the  district  is  maintained  at 
the  central  station. 

At  present  the  following  equipment 
is  in  use  in  the  district:  Seventy-three 
Paul  two-hour  type,  self-contained 
oxygen  breathing  apparatus;  6  Mine 
Safety  Appliance  one-hour  type,  self- 
contained  oxygen-breathing  apparatus ; 
8  two-hour  Burrell  all-service  gas 
masks;  and  103  half-hour  self-rescuers, 
together  with  a  large  supply  of  repair 
parts  and  fire-fighting  equipment.  All 
units  are  kept  at  the  different  mine 
rescue  stations  on  the  surface  and 
underground,  or  at  the  central  station. 

In  January,  1939,  a  new  mobile 
rescue  unit  was  placed  in  service  to 
replace  the  railroad  car  mentioned 
previously.  A  new  central  station  with 
workshop  and  equipment  storage  facili¬ 
ties  and  a  garage  for  the  truck  unit 
has  been  provided  in  the  yard  of  the 
Federal  Mining  Company  at  Wallace, 
which  is  centrally  situated  with  rela¬ 
tion  to  the  different  mines  in  the 
district.  The  new  rescue  car  consists 
of  a  l-V-ton,  157-in.  wheelbase  Chevro¬ 
let  truck  with  dual  rear  wheels,  on 
which  is  mounted  a  specially  designed 


The  first  use  of  oxygen¬ 
breathing  apparatus  in  the 
Coeur  d’Alene  mining  district 
was  in  1912  at  the  Bunker 
Hill  &  Sullivan  mine  at  Kellogg, 
Idaho,^  writes  James  Wilson,  director 
of  the  Central  Mine  Rescue  Station, 
at  Wallace,  Idaho.  That  year  three  sets 
of  German-made  Draeger  units  had 
been  purchased  by  both  the  Bunker 
Hill  and  the  Ilecla  mining  companies. 
A  short  course  of  training  was  given 
by  a  representative  of  the  United 
States  Bureau,  of  Mines  in  the  use  of 
these  sets.  The  units  at  the  Hecla  mine 
were  sent  to  Kellogg  when  fire  broke 
out  underground  on  Oct.  7, 1912,  which 
was  put  out  about  midnight  Oct.  9, 
before  the  arrival  of  a  Bureau  of 
Mines  rescue  car  sent  from  Oklahoma. 

The  first  regular  Bureau  of  Mines 
training  car  came  to  the  di.strict  in 
1913  and  repeated  its  visits  yearly 
thereafter  until  1923,  when,  after  a 
number  of  serious  fires  had  occurred,  a 
central  mine  rescue  station  was  estab¬ 
lished  with  a  full-time  director  in 
charge.  This  station  was  a  re-designed 
Bureau  of  Mines  ear  which  stood  on  a 
spur  in  Wallace.  From  1923  up  to  the 
pre.sent  a  Bureau  of  Mines  representa¬ 
tive  has  made  yearly  visits,  spending 
several  weeks  in  the  district  with  the 
district  director.  A  course  of  five  two- 
hour  classes  in  first-aid  instruction  is 
given  annually  at  this  time  at  the 
various  mines.  These  are  open  for  any 


1  brief  note  on  mine  rescue  work  in 
the  Coeur  d’Alene  appeared  in  the  Bunker 
Hill  &  Sullivan  number  of  Ertf/incering  and 
Mining  Journal,  August,  on  page  79. 
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Drill  Sharpening  at  Broken  Hill 

Drill  sharpening  at  the  plant  age  output  j)er  five-shift  week  is  6,400  being  mounted  together  and  driven  iby 

of  North  Broken  Hill,  Ltd.,  in  drill  steels,  100  .laekhits,  and  325  picks,  the  same  motor.  (2)  Three  Ingersoll- 

New  South  Wales,  Australia,  bars,  etc.  Eijuipment  of  the  shop  is  Rand  and  one  Holman  drill-sharpening 

is  described  in  the  Feb.  10,  1940,  issue  {is  follows:  machines.  (3)  Four  double-sided  hot 

of  Chemical  Engineering  and  Mining  (1)  Three  double-sided  oil-fired  drill-  millers,  with  individual  electric  motor 
Review,  of  Melbourne,  which  is  de-  sharpening  furnaces  of  steel  construe-  drive.  (4)  Shank  grinder,  drilling 

voted  almost  wholly  to  this  company’s  tion,  lined  with  firebrick  with  renew-  machine,  anvils,  straightening  block, 

operations.  Briefly,  the  sharpening  is  able  top  arches.  Firing  is  by  means  of  quenching  tanks,  etc.  (5)  Special 

done  in  a  new  shop  of  steel  construe-  2-2-in.  diameter  automatically  controlled  grinder  for  Jaekbits.  (6)  Racks  for 

tion  covered  with  galvanized  iron,  high-low  fuel-oil  burners  to  give  a  storing  steels — newly-cut,  damaged, 

99x.50  ft.  in  plan  and  floored  with  con-  capacity  of  500  drills  jier  hour,  heating  steels  to  be  shanked,  and  finished.  (7) 

Crete,  the  site  Vieing  such  as  to  give  to  1,100  deg.  C.  Fuel  supply  is  pumped  Ten  special  rubber-tired  mobile  trucks 

the  main  (No.  2)  shaft  the  best  pos-  from  adjacent  underground  1,000-gal.  of  steel  construction  with  retaining 

sible  service  with  reasonably  efficient  storage  tank,  and  air  blast  is  from  bars  on  top,  to  serve  as  sorting  racks 

handling  for  Xo.  1  shaft  steel.  Aver-  6-in.  blower,  the  blower  and  fuel  pump  and  to  provide  storage. 
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aluminum  body  equipped  with  built-in 
fixtures  to  accommodate  sufficient 
equipment,  breathing  apparatus,  and 
supplies  for  a  crew  for  24  hours. 
Should  a  fire  be  of  longer  duration, 
additional  units  can  be  obtained  either 
from  the  central  station  or  from  the 
other  mines  in  the  district,  as  all  the 
equipment  is  standard.  Equipment 
carried  at  all  times  includes  11  two- 
hour  type  Paul  self-contained  oxygen¬ 
breathing  apparatus;  6  one-hour  type 
Mine  Safety  Aiipliance  self-contained 
oxygen-breathing  apparatus;  3  two- 
hour  Burrell  all-service  gas  masks;  16 
half-hour  .self-rescuers;  100  cans  Card- 
oxide;  10  10^-cu.ft.  and  2  200-cu.ft. 
oxygen  tanks;  1  oxygen  hand  pump; 
and  repair  parts  for  the  units  enumer¬ 
ated.  Miscellaneous  eipiipment  carried 
includes  electric  hand  lamps;  gas  de¬ 
tectors;  blankets;  life  lines;  stretchers, 
and  first-aid  supplies,  as  well  as  whirl¬ 
ing  nozzles  and  other  items. 


A  view  of  the  truck's  interior 


With  the  mobile  rescue  unit  de¬ 
scribed  contact  with  any  mine  in  the 
district  can  be  made  in  about  an  hour 
or  less  from  the  time  it  leaves  M'allace. 
This  was  not  the  ease  with  the  old  rail¬ 
road  ear,  as  (1)  much  time  was  lost  in 
obtaining  a  crew’  and  locomotive,  and 
(2)  contact  closer  than  several  miles 
could  not  be  made  with  .several  mines 
not  having  rail  service. 

The  new  truck  and  its  equipment 
represents  an  investment  of  several 
thousand  dollai’s,  a  sum  which  unques¬ 
tionably  would  be  returned  at  the  first 
fire  in  that  the  blaze  probably  could  be 
brought  under  control  at  once  with  a 
possible  saving  of  life  and  property. 
As  the  rescue  car  is  available  almost  at 
once,  fire  loss  can  be  held  to  a  mini¬ 
mum.  The  adoption  of  the  new  rescue 
unit  demonstrates  how  in  mine  rescue 
work  and  fire-fighting  equipment  in 
the  Coeur  D’Alene  district  is  constantly 
being  improved. 


Philippine  Base  Metals 
Have  Importance  for  Japan 

Interest  centers  on  the  political  and  economic  potentialities 
of  the  iron,  chrome,  and  manganese  ore  reserves 


An  aerial  view  of  the  property  of  Philippine  Iron  Mines,  ot  Larap,  Camarines 
Norte,  Luzon,  Photo  by  courtesy  of  "Philippine  Mining  Year  Book" 


Ralph  Keeler 

Manila,  P.  I. 


The  base-metal  industry  of  the 
Philippines  is  becoming  of 
more  and  more  importance — to 
Japan.  This  is  the  only  con¬ 
clusion  that  can  be  reached  after  a 
survey  of  it  and  its  possibilitiesh 
Two  base-metal  ores  occur  in  sizable 
quantities  in  the  Islands:  iron  and 
chrome.  Relatively  small  deposits  of 
two  others,  copper  and  manganese, 
have  been  found.  Iron-ore  exports  ac¬ 
count  for  about  5,000,000  pesos  of  the 
total  for  1939;  copper  ore  and  con¬ 
centrates  valued  at  2,700,000  pesos 
were  shipped;  and  chromite  exports 
were  valued  at  1,400,000  pesos.  The 
total  output  for  the  year  represents  a 
substantial  gain  over  that  recorded  for 
1938. 

Although  the  Philippines  are  highly 
mineralized  in  the  sense  that  scattering 
outcrops  of  various  minerals  are  found 
all  over  the  archipelago — asbestos,  ga¬ 
lena,  sphalerite,  molybdenite — none  of 
these  has  been  found  in  commercial 
quantity  as  yet.  It  is  unfortunate 
that  during  the  stock-promotional 
boom  of  1935  and  1936  the  importance 
of  the  base-metal  industry  was  grossly 
exaggerated. 

From  an  economic  and  political 
point  of  view  the  iron,  chromite,  and 
manganese  ore  reserves  of  the  Islands 
are  of  great  potential  importance.  The 
former  are  concentrated  in  five  de¬ 
posits  :  at  Larap  Peninsula,  100  miles 
from  Manila;  on  the  island  of  Samar; 
near  Paracale;  at  Surigao,  at  the 
northern  end  of  Mindanao;  and  at 
Mati,  on  the  southern  Pacific  coast  of 
the  same  island.  Three  of  these  de¬ 
posits  are  being  worked,  the  ore 
shipped  in  1939  being  991,542  tons; 
the  fourth,  at  Surigao,  is  owned  by  the 
Government;  the  fifth  goes  into  pro¬ 
duction  this  year. 

Several  small  bodies  of  high-grade 
chrome  (around  50  per  cent  Cr203) 
have  been  and  are  being  worked  in 

*  The  cooperation  of  W.  F.  Boericke  of 
the  Bureau  of  Mines,  Manila,  in  the  prep¬ 
aration  of  this  article  is  gratefully 
acknowledged. 


the  Islands,  but  the  Masinloc  deposit, 
located  some  125  miles  north  of  Ma¬ 
nila,  is  the  only  one  of  importance. 
More  than  10,000,000  tons  is  reported 
in  this  deposit,  which  is  being  tvorked 
by  the  Benguet  Consolidated  Mining 
Company  for  the  owners.  Consolidated 
Mines,  Inc.  This  deposit  was  described 
in  detail  by  M.  E.  Hubbard  in  the 
E.&MJ.  for  August,  1937.  The  essen¬ 
tial  fact  about  it,  from  the  dollar- 
and-cents  point  of  view,  is  that  the 
chrome  is  comparatively  low  in  grade, 
averaging  not  over  34  per  cent  Cr203, 
and  is  suitable  for  refractory,  but  not 
for  metallurgical,  purposes.  Much 
experimental  work  has  been  carried 
on  mth  the  object  of  finding  a  method 
for  making  this  ore  of  metallurgical 
quality.  So  far,  this  work  has  not 
met  with  notable  success.  Thus,  un¬ 
less  some  means  of  treatment  is  de¬ 
vised,  this  10,000,000-ton  deposit  will 
be  mined  at  a  very  slow  rate. 

The  greater  part  of  the  ores  mined 
go  to  Japan;  and  the  future  of  the 
base-metal  industry  depends  almost 
entirely  on  the  ability  of  the  Japanese 
to  buy  Philippine  ores.  No  reason 
exists  for  expecting  that  any  kind  of 


an  iron  and  steel  industry  will  ever 
be  developed  in  the  Islands.  Though 
there  is  plenty  of  iron  ore,  there  is 
practically  no  coking  coal  or  other 
fuel,  nor  is  there  sufficient  demand  for 
iron  and  steel  products  to  make  the 
building  up  of  an  industry  feasible. 

Iron. — Largest  base-metal  operation 
in  the  Islands  is  that  of  the  Philippine 
Iron  Mines,  operated  by  the  Atlantic, 
Gulf,  &  Pacific  Company  of  Manila 
(American).  This  property  was  de¬ 
scribed  in  detail  in  the  E.(tM.J.  for 
August,  1937  (page  422).  Production 
in  1939  was  701,007  tons,  valued  at 
2,885,012  pesos,  compared  to  776,409' 
tons  for.  1938.  Ore  reserves  are  esti¬ 
mated  to  be  between  4,000,000  and 
5,000,000  marketable  tons,  averaging 
better  than  60  per  cent  Fe.  The 
company  has  a  contract  with  Iwai  & 
Company,  Ltd.,  of  Tokyo.  Most  of 
the  ore  goes  to  Yawata,  near  the 
main  works  of  the  company.  If  ship¬ 
ping  space  is  available,  and  funds  are 
forthcoming  from  Japany^  the  com¬ 
pany  expects  to  ship  more  than  700,000 
tons  in  1940. 

Next  largest  iron  producer  is  the- 
Samar  Mining  Company  (Spanish), 
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Map  of  the  Philippines  showing  the  location  of  the  principal  deposits  of 
iron,  copper,  manganese,  chrome,  and  lead,  os  well  as  their  distances  from 

Tokyo 


operated  tjy  p]lizalde  &  Company  of 
Manila.  Production  in  1939  was  290,- 
535  tons,  valued  at  1,234,773  pesos. 
The  1938  output  was  118,919  tons, 
valued  at  505,405  pesos.  Reserves  are 
estimated  to  be  around  1,500,000  tons 
of  over  60  per  cent  ore.  The  entire 
output  goes  to  Mitsui  Bussan  Kaisha, 
of  Tokyo.  Shipments  are  made  to 
Kirojata  (near  Kobe)  and  Yawata. 

Agusan  Gold  Mines  has  an  iron 
property  in  the  Paracale  district,  be¬ 
ing  operated  by  the  Insular  Mining 
Operators,  Inc.  ( Japanese-Filipino). 
Shipments  started  in  June,  1939,  and 
for  the  year  amounted  to  96,000  tons, 
valued  at  432,000  pesos.  Ore  reserves 
are  estimated  by  the  president  of  the 
company  to  be  around  2,000,000  tons 
averaging  from  60  to  69  per  cent  Fe. 
The  ore  is  shipped  to  Ishahara  &  Com¬ 
pany,  of  Kobe,  and  goes  to  that  port. 

The  Gold  Star  Mining  Company 
(Filipino)  has  a  deposit  estimated  to 
contain  several  million  tons  of  iron 
ore  on  the  island  of  Marinduque. 
Shipments  made  in  1939  wei'e  72,554 
tons,  valued  at  314,831  pesos.  The 
company  has  a  contract  with  the 
Pacific  Mining  Company,  of  Osaka, 
and  ships  ore  to  Yawata.  The  prop¬ 


erty  consists  of  four  groups,  contain¬ 
ing  115  claims  in  all.  Ore  reserve 
estimates  have  varied  from  one  million 
to  ten  million  tons,  the  company  re¬ 
ports.  The  Manila  office  of  the  firm 
states  that  there  is  between  2,000,000 
and  3,000,000  tons  blocked  out.  The 
grade  averages  around  63  per  cent  Fe, 
with  assays  going  as  high  as  67  per  cent. 

Largest  deposit  in  the  Islands  is 
that  reserved  for  the  Government  at 
Surigao.  Some  500,000,000  tons  of  ore 
averaging  slightly  under  50  per  cent 
iron  is  available  close  to  the  coast, 
and  work  done  by  the  National  De¬ 
velopment  Company  has  indicated  as 
ur  ch  more  a  little  farther  inland. 
Thus  1,000,000,000  tons  of  ore  is  un¬ 
der  governmental  control.  Negotiations 
have  been  conducted  with  Japanese 
interests  for  the  sale  of  this  ore. 
Though  the  Japanese  are  reportedly 
interested  in  acquiring  this  ore,  satis¬ 
factory  arrangements  for  payment 
could  not  be  arranged.  A  survey  of 
the  property  was  complete  during 
1939,  and  at  present  there  is  no  ac¬ 
tivity  at  Surigao. 

The  only  new  discovery  made  in 
the  i)ast  few  years  has  been  at  Mati, 
at  the  northern  end  of  Pujada  Bay  on 


the  southern  Pacific  coast  of  Mindanao. 
The  i)roperty  was  found  by  a  party 
working  for  the  Atlantic  Gulf  &  Pa¬ 
cific  Company,  of  Manila,  already 
mentioned.  Development  was  started 
in  June,  1939,  and  around  100,000 
pesos  has  been  spent  on  the  property 
to  date.  So  far  1,500,000  tons  of  ore 
has  been  proven,  running  over  60  per 
cent  iron.  It  is  to  spend 

500,000  to  600,000  pesos  on  a  })lant, 
production  to  start  this  year. 

There  is  a  small  iron  operation  in 
Bulacan,  not  far  from  Manila,  where 
crude  jiig  iron  is  obtained  from  a 
primitive  blast  furnace.  The  product 
is  used  principally  for  making  farm¬ 
ing  implements  for  use  in  the  locality. 
This  is  the  only  operation  of  its  kind 
in  the  Philippines,  and  its  output  is 
negligible. 

Chromite.  —  The  main  source  of 
chromite  exports  from  the  Islands  is 
the  Masinloe  deposit,  in  Zambales, 
from  which  31,100  tons,  valued  at 
559,200  pesos,  was  shipped  in  1939. 
This  ore  all  w^ent  to  Lavino  Brothers, 
of  New  York.  About  3,000  tons  a 
month  is  scheduled  for  1940. 

Near  the  Masinloe  deposit  is  that 
of  the  Acoje  Mining  Company  (Amer- 
ican-Filipino),  at  Santa  Cruz.  About 
150,000  tons  of  high-grade  (48  to  51 
per  cent  Cro03)  ore  is  available.  Dur¬ 
ing  1939  18,239  tons,  valued  at  401,- 
258  pesos,  was  shipped,  all  going  to 
Philadelphia  for  the  Union  Ore  Cor¬ 
poration,  of  New  York.  The  1938 
production  was  14,844  tons,  valued  at 
326,583  pesos.  Ore  reserves  are  esti¬ 
mated  to  be  131,000  tons,  running 
from  50  to  51  per  cent  Cr^Oa. 

In  the  same  area  the  Zambales 
Chromite  Company  is  making  small 
monthly  shipments  to  Baltimore,  Md. 
The  ore  runs  around  48  per  cent 
Cr203.  The  1939  production  was 
12,920  tons,  valued  at  298,148  pesos, 
of  which  4,400  tons  went  to  Japan, 
and  the  rest  to  the  United  States.  Ore 
reserves  are  given  as  around  100,000 
tons.  This  company  is  Filipino-con¬ 
trolled. 

On  Dinagat  Island,  just  north  of 
Mindanao,  the  Tagobomar  Development 
Company  produces  a  small  amount 
of  chromite :  1,008  tons,  valued  at 
16,820  pesos,  in  1938  (1939  figures 
unavailable).  This  company  is  Fili¬ 
pino-controlled.  Its  ore  reserves  are 
believed  to  be  but  a  few  thousand  tons. 

The  Florannie  deposit  of  high-grade 
(over  48  per  cent  Cr203),  amounting 
to  around  100,000  tons,  has  been  ex¬ 
hausted  in  the  past  three  years.  All 
of  it  was  shipped  by  Benguet  Consoli¬ 
dated,  the  operators,  to  the  Union 
Carbide  Company.  Shipments  in  1939 
were  2,200  tons,  valued  at  35,187  pesos. 

Dinagat  Mines,  Inc.,  shipped  5,412 
tons  of  chrome  ore,  valued  at  84,935 
pesos,  during  1939,  from  its  property 
on  Dinagat  Island,  off  the  coast  of 
Surigao.  This  ore  went  to  Europe 
until  the  outbreak  of  war.  In  January 
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the  company  shipped  2,000  tons  to 
Baltimore,  with  3,000  tons  scheduled 
for  March  for  the  same  place. 

Filipinas  Mining  Corporation 
shipped  14,000  tons  of  chrome  ore  dur¬ 
ing  1939,  the  grade  running  from  45 
per  cent  Cr203  ujj.  This  was  all  con¬ 
signed  to  the  Toho  Metals  Refining 
Company,  of  Tokyo.  Ore  reserves  are 
around  100,000  tons.  Orders  for  regu¬ 
lar  monthly  shipments  of  1,000  to 
2,000  tons  are  reported. 

A  small  deposit  is  reported  on  Am- 
bil  Island,  in  the  Lubang  group,  just 
outside  Manila  Bay. 

Copper. — The  chief  producer  of  cop¬ 
per  is  the  Lepanto  Consolidated  Min¬ 
ing  Company,  which  reopened  an  old 
Spanish  mine  in  Mankayan,  about  150 
miles  north  of  Baguio.  The  flotation 
plant  treats  a  low-grade  (3  to  3.5  per 
cent  Cu)  ore  and  produces  a  concen¬ 
trate  carrying  from  26  to  28  per  cent 
copper.’^  This  is  shipped  to  various 
Japanese  concerns,  most  of  it  to  Mit¬ 
sui  Bussan  Kaisha.  Ore  reserves  are 
estimated  at  391,000  tons :  292,200  tons 
of  positive  ore  averaging  3.7  per  cent 
Cu  and  0.06  oz.  Au;  98,800  tons  of 
probable  ore,  averaging  3.3  per  cent 
Cu  and  0.5  oz.  Au.  The  company  is 
managed  and  operated  by  L.  R.  Niel¬ 
son  &  Company.  Both  are  American. 
A  Mace  smelter  has  been  ordered  by 
Lepanto,  and  is  expected  to  be  in 
operation  by  the  middle  of  the  year. 

Hixbar  Gold  Mining  Company  has 
a  body  of  high-grade  copper  ore  on 
the  island  of  Rapu  Rapu,  off  the 
Pacific  coast  of  southern  Luzon.  Its 
1939  shipments  were  23,200  tons,  val¬ 
ued  at  889,440  pesos,  all  going  to 
Japan.  Ore  reserves  are  estimated  at 


33,775  tons  of  about  9  per  cent  Cu. 

Philippine  Copper  Mines,  Inc.^ 
(American-German)  has  a  property 
in  Ilocos  Norte,  about  30  km.  from 
Dirique.  Small  shipments  of  high- 
grade  ore  were  made  during  1938  and 
^  1939,  to  Japan.  Ore  reserves  are  esti¬ 
mated  to  be  50,000  tons  of  plus  5  per 
cent  Cu;  2,000  tons  of  plus  10  per  cent 
Cu;  and  there  is  1,500  tons  of  4.7  per 
cent  Cu  in  the  stockpile.  Prospects 
for  development  of  additional  ore  are 
considered  good. 

At  the  San  Remegio  mine,  in  An¬ 
tique  province,  there  is  around  5,000 
tons  of  5  to  7  per  cent  Cu  in  the 
stockpile.  From  1935  to  1938  around 
21,000  tons  of  ore  was  shipped  to 
Japan.  Reserves  are  indicated  to  be 
around  22,000  tons. 

The  Pilar  Copper  Company,  near 
Capiz,  on  the  island  of  Panay,  has  250 
to  300  tons  of  high-grade  (12.8  per 
cent  Cu)  copper  ore  in  a  stockpile.  Re¬ 
serves  of  a  few  thousand  tons  of 
around  10  per  cent  quality  have  been 
indicated  by  mine  development. 

Copper  bullion  and  copper  matte 
are  shipped  to  Tacoma  smelter  from 
the  Philippine  Smelting  Company  at 
Mambulao  from  the  treatment  of  con¬ 
centrate  from  San  Mauricio,  United 
Paracale,  North  Camarines  plants. 
The  amount  of  copper  thus  produced, 
however,  is  relatively  unimportant. 

Manganese. — Accurate  information  “ 
as  to  the  extent  of  manganese  ore  de¬ 
posits  in  the  Philippines  is  not  avail¬ 
able.  Shipments  are  being  made  from 
two  areas — Busuanga  Island  and  Si- 
quijor  Island.  A  considerable  amount 
of  low-grade  ore  is  known  to  exist  in 
the  Ilocos  area.  Attempts  to  bring  the 


grade  up  to  shipping  quality  by  means 
of  washing  and  sorting  have  so  far 
not  proved  successful  and  at  present 
there  is  little  activity  in  this  region. 
Approximately  10,000  tons  of  ore  is 
stockpiled  on  Busuanga,  with  pros¬ 
pects  for  sizable  production  considered 
excellent.  The  Siquijor  Island  deposits 
appear  to  contain  in  excess  of  50,000 
tons  of  fair  grade. 

Since  shipments  of  ore  were  first 
made,  a  few  years  ago,  considerable 
difficulty  has  been  experienced  because 
of  high  moisture  content  and  low 
quality.  It  is  generally  felt,  however, 
that  the  Philippines  will  eventually  be 
an  important  source  of  manganese  to 
world  markets,  particularly  to  the 
United  States  and  to  Japan  if  present 
market  prices  prevail. 

The  Philippine  Nippon  Mining 
Company  was  the  largest  producer  of 
manganese  in  1939.  Its  manganese 
mine  is  considered  one  of  the  best  in 
the  Islands.  The  property  of  the  com¬ 
pany  is  now  under  the  management  of 
the  Luzon  Stevedoring  Company 
(American)  of  Manila.  About  600 
tons  of  ore  a  month  is  being  shipped 
to  the  United  States.  The  quality  is 
better  than  50  per  cent  Mn. 

Production  of  manganese  ore  during 
1939,  as  near  as  can  be  determined 
from  shipping  records,  is  given  in 
Table  I. 

A  small  flotation  plant  on  Marindu- 
que  Island  operated  by  Mineral  Re¬ 
sources,  Inc.,  during  1938  for  the  pro¬ 
duction  of  lead-zinc  concentrate  was 
shut  down  in  1939  because  of  the  low 
price  of  zinc.  There  is  a  small  amount 
of  ore  here  which  may  be  mined  if  the 
price  goes  up. 


Table  I — Production  of  Manga¬ 
nese  Ore  in  Philippines,  1939 

Tons 


Ilocos  Norte  .  l.-ltMi 

Masbate  .  2.r)0(l 

Camarines  .  3,0(M) 

(Amalframated  Minerals) 

Busuanga  .  6,000 

(Phllippine-Nlppon) 

Masbate  .  6,(K)0 

(Amalgamated  Minerals) 

Bohol  .  2.000 

Siquijor  .  5.000 

Busuanga  .  2.000 

Busuanga  .  5,0(K) 

Negros  .  2,(X)0 


Table  II — Base  Metal  Production 

(Bureau  of  Customs  Figures) 

19.39  1938 

Pesos  Pesos 

Iron  ore  .  5.106,589  4,080,645 

Chrome  ore  .  2.153,590  1,576,845 

Copper  ore  and  concen¬ 
trates  .  1.617.205  1,283,301 

Manganese  ore  .  76.3.898  999,185 

Lead  .  28,470  11,611 


Totais  .  9.669,752  7,951,587 


1  Mining  and  milling  operations  are  de¬ 
scribed  in  Inf.  Cir.  No.  3  of  the  Bureau  of 
Mines,  Manila. 

*  Information  from  Wendeil  W.  Fertig, 
consulting  engineer,  Manila. 

s  Details  of  this  branch  of  the  industry 
were  described  in  the  EA-M.J.,  May,  1938, 
by  R.  Keeler  (page  29). 


Table  III — Base  Metal  Production 


Philippines  Iron  Mines . 

Samar  Mining  Company.... 
Gold  Star  Mining  Company 
ilgusan  . 

Totals  . 


Acoje  Mining  Company.... 
Filipinas  Mining  Company 

Florannie  . 

Consolidated  Mines  . 

Zambales  Chromite  . . . 

Tagobomar  . 

Dinagat  . 

Totals  . 


Lepanto  Consolidated 

Hixbar  . 

Philippine  Copper  . . . , 


1938  1939 

Tons  Value,  Pesos  Tons  Value,  Pesos 


Iron 

776,409 

118,919 

17,077 

3,493,715.80 

505,405.75 

72,577.25 

701,007 

290,535 

72.554 

96,000 

2.885,012.01 

1.2.34.773.»M) 

314.813.00 

432,000.00 

912,405 

4,071,698.80 

1,160,096 

4,866,598.01 

Chromite 

14,844 

326,583.87 

18,239 

401,258.00 

8.898 

140,646.00 

13,870 

398,373.40 

2,200 

35,187.00 

10,070 

49,374.70 

31,000 

559.200.00 

12,920 

298,148.69 

1,008 

16,820.89 

84,9.35.00 

5,412 

39,792 

791,152.86 

Copper 

119,521 

990.510.46 

*1^7  222 

1.861.152.53 

2,159 

80,465.37 

23,^ 

889.440.47 

800 

8,927.63 

Totals 


122,480  1,079,903.46 


Philippine  Nippon  .... 

Cia.  Minera  . 

Grawfus  Manganese  . . 
Amalgamated  Minerals 
Philippine  Mang.inese 


Manganese 


4,130 

112,290.00 

6,000 

161,850.00 

2.107 

42,140.00 

1,050 

18.01K).0O 

6,799 

112,502.60 

2.32.706.74 

575 

9,200.00 

Totals 


13,611  276.132.60 


Mineral  Resources 


Lead-Zinc 

27.791  226.778  69 
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How  the  Geological  Survey 

Serves  Alaska 

Its  many-sided  work  began  when  Congress  made  its  first  appro¬ 
priation  in  1895  for  developing  the  Territory's  mineral  resources 


SPECIFIC  RECOGNITION  of 
the  Federal  Government’s  re¬ 
sponsibility  for  assisting  the 
development  of  the  mineral 
resources  of  Alaska  may  be  considered 
to  date  from  1895,  when  Congress 
made  the  first  definite  appropriation 
for  that  purpose  to  the  Geological 
Survey.  The  work  then  started  has 
been  continued  uninterruptedly  ever 
since,  though  from  time  to  time  it  has 
varied  in  its  scope  and  in  the  number 
and  character  of  the  investigations  car¬ 
ried  on  because  of  fluctuations  in  the 
amounts  of  money  available  and  the 
changing  stress  placed  on  various  de¬ 
partments  of  inquiry'.  Throughout 
these  years  the  fundamental  purposes 
to  which  the  funds  thus  granted  were 
devoted  may  be  tersely  summed  up  in 
the  language  of  the  current  approi)ria- 
tion  act  by  which  the  money  is  made 
available  as  “for  continuation  of  the 
investigation  of  the  mineral  resources 
of  Alaska.” 

The  broad  scope  of  the  subject  thus 
entrusted  to  the  Geological  Survey 
may  be  appreciated  when  it  is  realized 
tliat  its  proper  fulfillment  necessitates 
thorough  search  of  every  part  of  the 
Territory  to  determine  what  rocks  and 
minerals  it  contains,  so  that  those  sus¬ 
ceptible  of  use  and  commercial  de¬ 
velopment  under  existing  conditions 
may  become  known  and  that  waste  of 
the  public’s  time,  effort,  and  money 
may  be  reduced  by  avoiding  those 
areas  that  do  not  appear  to  hold  such 
promise.  In  the  main  the  four  im¬ 
portant  questions  the  Survey  is  called 
on  to  answer  are,  what  kinds  of  mineral 
resources  exist  in  the  Territory,  where 
do  they  occur,  what  are  their  charac¬ 
teristics,  and  what  amounts  of  mineral 
material  do  they  contain. 

When  this  work  was  started,  little 
was  accurately  known  about  most  of 
these  matters  and  practically  the  whole 
of  interior  Alaska  was  an  unknown 
wilderness  except  to  a  few  pioneers 
and  natives  whose  knowledge  had  little 
general  circulation.  Much  of  the  early 
work  of  the  -Geological  Survey  was 
therefore  of  an  intensely  primitive 
pioneering  type — as  some  of  its  work 
is  even  now.  The  trails  of  its  parties 
were  often  the  first  marks  of  white 


Philip  S.  Smith 

Chief  Alaskan  Geologist 
United  States  Geological  Survey 
Washington,  D.  C. 

men  left  on  the  country  they  traversed ; 
their  boats  and  canoes  in  places  were 
the  first  to  travel  on  some  of  the  re¬ 
mote  waterways,  and  their  members 
were  often  the  first  to  map  and  record 
facts  regarding  the  nature  of  the 
country  adjacent  to  their  journeys. 
The  mere  task  of  sustaining  themselves 
was  often  dangerous  and  soul-trying, 
even  if  the  strain  of  continuously 
carrying  on  exacting  and  abstruse 
technical  investigations  of  the  natural 
phenomena  could  temporarily  be  sub¬ 
ordinated.  This  work  therefore  de¬ 
manded  men  not  only  of  thorough  pro¬ 
fessional  and  scientific  training,  but 
also  those  proficient  in  living  and  op¬ 
erating  under  varied  frontier  condi¬ 
tions  wherein  the  exercise  of  knowledge 
of  woodcraft,  care  and  utilization  of 
horses,  dogs,  and  boats,  and  the  per¬ 
formance  of  arduous  physical  labor 
are  accepted  as  integral  parts  of  the 
routine. 

For  these  reasons,  the  Alaska  work 
of  the  Geological  Survey  differs  from 
nominally  comparable  work  in  the 
United  States  proper,  and  to  adapt 
its  methods  to  these  differences,  a 
separate  unit  was  set  up  in  the  Survey 
in  1903  to  handle  all  of  its  Alaskan 
work.  This  unit  is  called  the  Alaskan 
Branch,  and  what  proficiency  it  may 
now  have  is  in  a  large  measure  a 
legacy  of  the  foresight  and  training 
that  were  integral  parts  of  the  work 
as  organized  and  long  participated  in 
by  Alfred  H.  Brooks,  who  was  the 
first  chief  of  the  unit.  Others  whose 
professional  work  in  Alaska  and  else¬ 
where  has  left  permanent  imprint  on 
American  science  and  technology  are 
geologists:  W.  C.  Mendenhall,  A.  C. 
Spencer,  J.  E.  Spurr,  A.  Knopf,  G.  C. 
Martin,  S.  R.  Capps,  F.  E.  and  C.  W. 
Wright;  topographers:  R.  H.  Sargent, 
D.  C.  Witherspoon,  T.  G.  Gerdine, 
J.  W.  Bagley,  W.  J.  Peters,  and  D.  L. 
Reaburn;  water  resources  engineers: 
F.  F.  Henshaw,  G.  L.  Parker,  C.  E. 
Ellsworth,  R.  W.  Davenport,  and  G.  A. 
Waring,  to  mention  only  a  few  of  those 


who  are  no  longer  connected  with  the 
Branch. 

The  technical  work  of  the  Alaskan 
Branch  may  be  described  under  four 
more  or  less  distinct  heads,  though 
they  all  form  parts  of  the  single  main 
project.  These  four  lines  of  investiga¬ 
tion  are  topography,  geology,  statistics 
of  production,  and  water  resources. 
Each  of  these  will  be  described  briefly 
in  the  following  paragraphs. 

Maps  are  indis2)ensable  in  any  in¬ 
vestigation  involving  the  position  of 
things  on  the  earth.  When  the  Alaska 
work  was  started,  the  absence  of  ade¬ 
quate  maps  of  practically  all  of  in¬ 
land  Alaska  made  it  essential  that  the 
Survey  parties  prepare  maps  showing 
the  routes  they  traveled,  their  relation 
to  known  features,  and  the  location  of 
all  features  observed  in  the  course  of 
the  exiJedition  and  their  conjectured 
extension  into  adjacent  areas.  As  a 
result  surveys  are  made  in  the  field, 
from  which  complete  topographic  maps 
can  be  prepared  which  show  all  of  the 
physical  features  of  the  country  trav¬ 
ersed  in  their  correct  positions  and 
relation  to  each  other,  and  the  heights 
of  all  parts  of  the  terrain,  so  that  the 
altitudes  of  all  peaks  and  highlands 
are  determined  and  the  direction  and 
amount  of  all  slopes  portrayed. 

Three  standards  of  surveying  have 
been  adopted:  (1)  relatively  inex- 
I)ensive  exploratory  surveys  covering 
large  tracts  of  unexplored  country, 
much  of  which  is  not  likely  to  be  of 
general  interest  in  the  near  future ; 
(2)  reconnaissance  surveys  which  will 
show  the  principal  features  of  the 
country;  and  (3)  detailed  surveys  of 
those  areas  such  as  some  of  the  more 
productive  mining  camps  where  more 
intensive  developments  are  in  progress 
or  are  likely  to  take  place  soon.  The 
amount  of  information  and  the  ac¬ 
curacy  of  its  delineation  are  of  course 
much  greater  on  the  detailed  maps 
than  on  those  of  the  other  classes,  be¬ 
cause  for  the  exploratory  class  a  dis¬ 
tance  of  about  eight  miles  or  more  in 
nature  is  represented  by  a  distance  of 
only  an  inch  on  the  map,  whereas  on 
the  reconnaissance  map  a  distance  of 
about  an  inch  would  represent  four 
miles  in  nature  and  on  the  detailed 
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maps  about  one  mile.  Stated  in  other 
terms,  all  features  occurring  in  nature 
within  an  area  of  64  sq.mi.  would 
have  to  be  represented  on  the  Survey’s 
exploratory  map  within  a  square  inch 
of  paper,  whereas  on  a  reconnaissance 
map  the  same  area  would  be  shown 
within  a  space  of  four  square  inches, 
and  on  a  detailed  map  in  a  space  of 
64  square  inches. 

The  following  table  shows  the  areas 
that  have  been  covered  by  topographic 
surveys  in  Alaska  up  to  Jan.  1,  1940: 

Exploratory,  84,952  sq.mi. 

Reconnaissance,  185,586  sq.mi. 

Detail,  4,542  sq.mi. 

Total,  275,080  sq.mi. 

According  to  the  record,  approximately 
half  of  the  Territory’s  586,400  sq.mi. 
of  land  has  been  covered  by  topo¬ 
graphic  maps  of  the  Geological  Survey 
on  one  or  another  of  the  standard 
scales.  Ultimately  all  of  the  unmapped 
country  will  be  surveyed  and  much  of 
the  country  that  has  now  been  sur¬ 
veyed  only  on  exploratory  or  recon¬ 
naissance  standards,  will  need  to  be 
surveyed  on  larger  scales  as  the  de¬ 
mands  for  more  precise  information 
become  more  urgent.  In  fact,  at  pres¬ 
ent  less  than  1  per  cent  of  Alaska 
has  been  surveyed  with  the  degree  of 
precision  that  is  now  considered  ap¬ 
propriate  for  even  general  topographic 
mapping  in  the  States. 

Although  of  prime  importance  to  the 
mineral  industry,  these  topographic 
maps  are  extensively  used  and  almost 


indispensable  in  most  of  the  other 
activities  in  the  Territory  such  as 
aviation,  settlement,  intercommunica¬ 
tion,  and  land  utilization.  An  index 
map  showing  the  areas  covered  by 
these  maps  and  listing  those  that  are 
available,  as  well  as  furnishing  in¬ 
formation  as  to  their  prices  and  other 
details,  may  be  obtained  free  from  the 
Director  of  the  Geological  Survey,  at 
Washington,  D.  C. 

Geologic  work  of  the  Alaskan  Branch 
has  been  directed  mainly  to  the  ex¬ 
amination  of  the  known  occurrences 
of  mineral  deposits  in  the  Territory 
and  the  application  of  the  facts  they 
disclose  to  the  search  for  comparable 
conditions  in  other  areas  where  valu¬ 
able  deposits  have  not  yet  been  dis¬ 
covered.  In  the  course  of  this  work 
thousands  of  individual  prospects  have 
been  examined  and  more  than  50  of  the 
principal  mining  centers  studied  with 
some  degree  of  thoroughness,  and 
nearly  half  of  the  Territory  mapped 
geologically.  The  same  three  dis¬ 
tinctions  of  exploratory,  reconnais¬ 
sance,  and  detailed,  as  are  made  for 
the  Survey’s  topographic  mapping, 
are  also  used  in  referring  to  the  char¬ 
acter  of  its  geologic  surveys.  A  sum¬ 
mary  of  the  area  covered  by  these 
different  classes  of  geologic  mapping 
is  as  follows: 

Exploratory,  107,152  sq.mi. 

Reconnaissance,  148,597  sq.mi. 

Detail,  4,071  sq.mi. 

Total,  259,820  sq.mi. 


Collection  of  data  in  the  field  is 
only  a  small  part  of  the  task  of  the 
geologists  in  reaching  their  conclusions 
and  putting  the  material  in  a  form 
that  will  be  useful  to  the  public.  With 
the  cooperation  of  their  associates  in 
the  Survey,  if  necessary,  thorough 
chemical  tests  or  microscopic  examina¬ 
tions  are  made  of  the  specimens  and 
samples  collected ;  exhaustive  library 
search  is  carried  on  to  find  descrip¬ 
tions  of  comparable  deposits  or  fea¬ 
tures  anywhere  in  the  world,  that  might 
throw  light  on  those  under  investiga¬ 
tion;  identification,  and  the  determina¬ 
tion  of  the  age  of  fossils  that  may 
have  been  found  in  the  rocks  of  the 
region  are  worked  out;  sketches  and 
maps  that  clarify  significant  points 
are  prepared  and  a  complete  text  de¬ 
scribing  all  pertinent  phases  of  the 
investigation  is  written.  The  resulting 
complete  report,  which  usually  is  ac¬ 
companied  by  both  topographic  and 
geologic  maps,  after  going  through 
the  many  additional  steps  incident  to 
its  printing  or  reproduction,  is  made 
available  to  the  public  at  a  nominal 
price.  Several  hundred  such  reports 
on  different  areas  or  phases  of  Alaska 
geology  have  already  been  issued,  and 
reference  to  some  of  them  as  well  as 
to  the  topographic  maps  that  are  for 
sale,  is  given  on  the  index  that,  as 
noted  in  the  foregoing,  can  be  obtained 
free  from  the  Director  of  the  Survey. 

Statistical  studies  of  the  mineral 
production  of  the  Territory  for  each 
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year  affora  an  aiunoritative  record  of 
past  and  current  conditions  and  indi¬ 
cate  trends  that  are  significant  in  sug¬ 
gesting  the  manner  along  which  the 
future  development  of  the  industry  is 
likely  to  proceed.  To  obtain  the  in¬ 
formation  recorded  by  these  studies, 
the  Geological  Survey  utilizes  all  of 
the  usual  sources  of  information  such 
as  receipts  at  banks,  mints,  assay  of¬ 
fices,  customs  declarations,  and  ex- 
pi’ess  and  other  shipments.  In  addi¬ 
tion,  it  canvasses  each  producer  by 
sending  out  each  year  hundreds  of  in¬ 
quiry  forms — one  to  each  person  or 
company  known  to  be  engaged  in  min¬ 
ing  in  Alaska.  Information  from  all 
these  sources  is  compiled  and  co¬ 
ordinated  so  as  to  bring  all  to  a  single 
standard  that  is  consistent  within  it¬ 
self  and  with  the  series  of  earlier 
records  of  mineral  production.  The 
principal  mineral  products  entering 
into  the  yearly  output  from  Alaska 
mines  have  been  gold,  copper,  silver, 
coal,  platinum  metals,  marble,  lead, 
and  tin,  but  many  other  mineral  prod¬ 
ucts  such  as  petroleum,  lime  rock, 
antimony,  gypsum,  tungsten,  and 
quicksilver  contributed  lesser  amounts 
to  bring  the  total  value  of  the  output 
of  minerals  from  the  Territory  at  the 
close  of  1939  to  more  than  $800,- 
000,000. 

To  determine  the  supplies  of  water 
available,  the  Geological  Survey  in 
1906  began  the  measurement  of  some 
of  the  Alaska  streams  and  other 
sources  that  might  be  utilized  by  some 
of  the  mining  camps  in  interior  Alaska. 
This  work  broadened  out  and  later 
included  the  examination  of  possible 
sites  for  the  generation  of  water 
l)ower.  For  some  fifteen  years  these 
general  water  measurements  and 
studies  were  made  of  many  streams 
in  Seward  Peninsula,  the  Yukon-Tan- 
ana  region,  south-central  Alaska,  and 
southeastern  Alaska,  and  examinations 
were  made  of  some  of  the  numerous 
mineral  springs.  Much  important  gen¬ 
eral  information  was  also  obtained 
and  made  available  to  the  public. 
However,  finally  the  pressing  need  of 
all  the  funds  appropriated  for  the 
Alaska  work,  for  other  classes  of  min¬ 
eral  examinations,  necessitated  suspen¬ 
sion  of  the  water-resources  studies  in 
1922,  and  it  has  not  yet  proved  prac¬ 
ticable  to  resume  them.  This  suspen¬ 
sion  would  have  been  felt  as  an  even 
more  serious  handicap  by  those  con¬ 
cerned  with  the  development  of  the 
Territory’s  water  resources  had  it  not 
been  possible  for  the  Federal  Power 
Commission  and  the  Forest  Service  to 
keep  alive  certain  of  the  investigations 
of  power  sites  in  southeastern  Alaska, 
and  to  maintain  some  of  the  records 
unbroken  to  the  present  time.  Seven 
separate  reports  regarding  Alaska  wa¬ 
ter  resources  have  been  issued  by  the 
Geological  Survey  as  Water  Supply 
Papers,  and  a  number  of  shorter  arti¬ 
cles  in  other  forms  have  been  published 


to  set  forth  the  results  of  the  Branch’s 
examinations  in  this  field. 

The  Alaskan  Branch  is  also  fre¬ 
quently  called  on  to  undertake  special 
studies  or  to  act  in  an  advisory  ca¬ 
pacity  to  other  Federal  or  Territorial 
agencies.  Thus  it  serves  more  or  less 
continuously  as  consultant  to  the 
Alaska  Railroad  on  minex’al  subjects, 
especially  those  concerned  with  enter- 
ixrises  tliat  may  contribute  tonnage. 
The  Branch  has  made  extensive  sur¬ 
veys  at  the  request  of  the  Navy  De- 
l)artment  in  the  great  petroleum  re¬ 
serve  that  was  set  aside  in  northern 
Alaska,  for  its  use.  Studies  of  the 
so  called  “strategic  minerals”  which 
are  of  special  interest  to  the  War  De¬ 
partment  in  its  ])rogram  for  national 
defense  are  now  receiving  special  at¬ 
tention.  When  needed  the  Branch 
furnishes  technical  information  for  use 
of  the  General  Land  Office  in  its  ad¬ 
ministration  of  the  public  domain 
under  the  various  laws  affecting  min¬ 
eral  lands.  For  a  while,  in  coopera¬ 
tion  with  the  University  of  Alaska, 
the  Branch  maintained  a  chemical  lab¬ 
oratory  near  Fairbanks  to  assist  pros¬ 
pectors  and  others  by  making  tests 
of  specimens  of  rocks  and  minerals 
they  submitted. 

Alaskan  Branch  works  with  other 

units  of  Federal  Government 

Close  cooperation  is  at  all  times 
maintained  and  service  rendered  as 
required  to  the  Bui-eau  of  Mines,  the 
National  Park  Service,  the  Forest 
Service,  the  Alaska  Road  Commission, 
and  a  number  of  other  official  Federal 
and  Territorial  units.  Preparation  of 
special  reports  and  memoranda,  ap- 
l)earance  before  or  service  on  boards, 
committees,  or  other  organizations 
either  of  official  or  private  character, 
are  common  services  rendered  by  the 
personnel  of  the  Alaskan  Branch  in 
I)lacing  their  store  of  information  at 
the  disposal  of  those  whom  it  may  aid 
in  arriving  at  informed  judgments. 
The  long  and  intimate  familiarity 
with  general  Alaska  affairs  gained  by 
its  personnel  in  the  course  of  their 
field  work  has  even  enabled  the  Branch 
to  serve  at  times  as  a  clearing  house 
for  many  of  the  curious  and  in¬ 
definite  inqueries  regarding  Alaska  that 
are  received  in  Washington,  but  which 
cannot  be  answered  by  other  units, 
this  service,  of  course,  being  in  ad¬ 
dition  to  answering  the  hundreds  of 
letters  received  each  year  concerning 
subjects  that  do  pertain  to  its  special 
fields. 

In  the  preceding  paragraphs  the  work 
of  the  Alaskan  Branch  has  been  de¬ 
scribed  as  that  of  the  more  or  less 
independent  unit  which  in  many  re¬ 
spects  it  is,  but  in  addition  the  Branch 
enjoys  the  great  advantage  of  being 
also  part  of  a  large  organization — 
the  Geological  Survey — whose  more 
extensive  facilities  are  freely  at  its 
service.  Thus  the  several  hundred 


technical  specialists  in  geology,  topog¬ 
raphy,  and  water  resources  in  the 
States  investigations  are  always  ex¬ 
ceedingly  helpful  in  ' assisting  and  ad¬ 
vising  their  Alaskan  associates.  The 
benefits  of  the  specialized  knowledge 
of  the  Survey’s  editors  and  illustrators 
are  shown  by  the  skillful  improve¬ 
ments  they  make  on  every  Alaska 
manuscript  that  passes  through  their 
hands.  The  fully  equipped  chemical 
and  petrographic  laboratories  of  the 
main  organization  can  be  counted  on 
for  taking  up  problems  requiring 
special  attention.  The  unrivaled  geo¬ 
logical  library  of  the  Survey  or  the 
other  great  libraries  of  Washington  are 
freely  open  for  consultation  and  use. 
The  Survey’s  great  engraving  and 
printing  plant,  with  its  elaborate  fa¬ 
cilities  for  photography  and  all  phases 
of  map  reproduction,  not  only  attends 
to  all  details  of  })ublishing  the  Alaska 
maps  but  is  also  of  assistance  in  count¬ 
less  ways  at  all  stages  during  the 
preparation  of  the  original  drawings. 
All  the  technical  instruments  used  by 
the  Alaska  force  are  kept  in  prime 
condition  and  some  of  the  special 
equipment  is  constructed  from  original 
designs  by  the  skilled  mechanics  and 
technicians  of  the  Survey’s  extensive 
instrument  shop.  Even  the  task  of  at¬ 
tending  to  many  of  the  business  de¬ 
tails  of  the  Branch  are  lightened  by 
the  Survey’s  staff  of  skilled  book¬ 
keepers  and  others  concerned  with 
proper  accounting  procedure,  and  by 
the  officers  and  clerks  whose  duty  it 
is  to  keep  constantly  current  on  mat¬ 
ters  of  departmental  and  bureau  pro¬ 
cedure  and  practice,  and  legal  require¬ 
ments. 

That  the  public  does  value  and  is 
guided  by  the  Survey’s  Alaska  work 
can  be  demonstrated  by  the  existing 
records  which  show  that  many  of  the 
present  mining  developments  have 
been  based  on  the  finding  of  the 
Survey  parties.  In  part,  the  value 
of  the  work  is  shown  by  the  fact  that 
hardly  any  enterprise  connected  with 
Alaskan  affairs  is  undertaken  with¬ 
out  recourse  to  the  Survey’s  maps, 
which  are  the  source  of  practically 
all  authoritative  information  regard¬ 
ing  the  natural  features  of  interior 
Alaska.  In  part,  its  value  is  demon¬ 
strated  by  the  fact  that  those  who 
know  the  quality  of  the  work  most 
intimately  are  its  most  ardent  advo¬ 
cates  and  supporters.  By  frontiers¬ 
men  the  members  of  the  Survey’s 
l)arties  are  looked  up  to  as  worthy 
members  of  the  brotherhood  of  the 
trail;  by  scientists  and  other  profes¬ 
sional  workers  they  are  recognized  as 
specialists  of  high  attainment;  and  by 
the  general  Alaska  public  they  are 
welcomed  and  respected  as  earnest, 
exjxerienced  experts  who  are  striving 
to  utilize  to  the  utmost  their  talents 
for  the  common  good,  so  that  our 
great  northern  empire  may  receive  the 
recognition  that  is  its  due. 
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A  view  oi  the  mine  camp.  1,  Radio  station.  2,  Headirome  over  shait.  3.  Stafi 
mess.  4,  Stafi  house.  5.  Ancient  tailings.  6.  Main  office.  7,  Arab  police  guard. 
8,  Doctor.  9,  Assay  office.  10,  Mine  store 


After  the  lapse  of  centuries 
the  metal  is  again  being  work¬ 
ed  in  the  Mahad  Dahah  field, 
in  Saudi  Arabia 


S.  O.  Hatton 

The  Mining  Club, 
London,  England 


Modern  metallurgical  meth¬ 
ods  have  been  the  sole 
means  of  bringing  into 
production  the  ancient  gold 
mines  in  the  Mahad  Dahah  gold  field, 
Hedjaz,  Saudi  Arabia,  which  have 
been  abandoned  for  more  than  a  thou¬ 
sand  years.  From  the  start  of  pros¬ 
pecting  the  British- American  syndicate 
was  handicapped  with  difficulties.  A 
kindly  government  official  suggested, 
however,  that  the  company  might  try 
a  place  with  an  historical  name,  “Ma¬ 
had  Dahab,”  meaning  “cradle  of  gold,” 
where  the  ancients  were  reported  to 
have  won  large  quantities  of  the  metal, 
of  which  he  said,  “None  remained  that 
human  eyes  could  see.”  The  company 
tried  its  luck  in  the  areas  indicated, 
and  so  gold  mining  in  the  Hedjaz 
was  reborn. 

The  mine  at  Mahad  Dahab  is  about 
3,200  ft.  above  the  sea  and  is  con¬ 
nected  to  the  port  of  Jeddah  by  a 
clever  bit  of  road  engineering,  250 
miles  in  length.  The  only  excitement 
the  traveler  gets  is  at  the  Wadi  Hamar 
rest  house,  where  he  meets  an  old 
character,  “George”  an  Egyptian 
Arab  who  remembers  events  in  suc¬ 
cession  from  the  days  of  Omdurman 
to  the  finding  of  the  mine.  Geograph¬ 
ically,  the  mine  is  on  the  Tropic 
of  Cancer,  somewhere  along  the  camel 
trail  between  Mecca  and  Medina,  and 
about  30  miles  from  the  famous  water 
holes  of  Soufina,  an  oasis,  where  the 
company  has  its  tube-well  from  which 
the  mill  draws  its  water  through  a 
specially  constructed  pipe  line. 

Designed  to  treat  just  over  300  tons 
of  ore  per  day,  the  mill,  at  the  mine, 
was  planned  in  Toronto.  As  the  ore 
is  complex  and  consists  of  an  intimate 
mixture  of  copper  pyrites,  galena, 
sphalerite,  gold  and  silver,  and  car¬ 
bonates  and  sulphates,  most  of  which 
are  cyanicides,  the  cyanide  plant  has 
been  equipped  with  a  flotation  unit 
by  Denver,  to  remove  by  differential 
flotation  the  copper,  lead,  and  zinc, 
and  to  make  a  concentrate  of  gold,  sil¬ 


ver,  and  lead  for  shipping  to  the 
United  States.  The  greatest  problem, 
so  far,  has  resulted  from  the  heavily 
mineralized  water  from  Soufina,  the 
effect  of  which  is  a  natural  flotation 
of  the  minerals  without  the  addition 
of  any  reagents.  This  matter  is  now 
receiving  attention. 

From  my  point  of  view,  the  most 
interesting  feature  of  the  mine  is  its 
surroundings,  and  their  geological  as¬ 
pects.  The  geological  work  done  at 
the  mine  is  small.  Several  theories 
about  the  structure  of  the  Arabian 
peninsula  have  been  propounded  from 
time  to  time.  Local  geographical  con¬ 
ditions  have,  however,  been  so  forbid¬ 
ding  that  it  is  not  surprising  that  our 
geological  knowledge  of  this  part  of 
the  world  is  almost  as  meager  as  our 
knowledge  of  the  “empty  quarter” 
within  the  heart  of  the  great  Arabian 
table  land.  It  is  by  studying  the 
geological  features  of  the  land  im¬ 
mediately  west  and  east  of  the  Red 
Sea,  that  one  can  form  some  idea  of 
what  has  occurred  in  the  Arabian 
highlands,  including  the  Hedjaz, 
through  geological  time. 

The  ’Mahad  Dahab  area  is  in  the 
Arabian-Nubian  massif,  which  Suess 
had  aptly  called  the  “Arabian  shield” 
or  “table.”  The  main  core  of  this 
“table”  would  appear  to  be  the  Pre- 
Cambrian  series  of  Sudan-Egypt. 
Sudan-Egyptian  granites  have  been 
identified  in  the  Akaba  region  of 
Sinai.  These  Archean  rocks  give  evi¬ 
dence  of  a  mantle  or  covering  of  Pa¬ 
leozoic  sands  and  sediments,  which 
have  been  severely  denuded  over  large 
areas  of  the  table  land.  On  the  east¬ 
ern  border  of  the  “table,”  there  is  a 
continuous  belt  of  typical  Jura  fold¬ 
ing.  There  is  no  doubt  from  the 
“remnants”  in  the  nature  of  hills,  and 
the  highly  mineralized  local  water 
supplies,  that  sedimentary  formations 
did  exist.  One  observes  in  the  Mahad 


Dahab  areas  granite  outcrops  and 
hills,  as  well  as  the  “remnant”  heights 
and  spurs  of  sedimentary  formations. 
Frequently  these  have  been  covered 
by  nearly  horizontal  sills  of  lava  of 
Tertiary  age,  which  are  still  in  situ, 
though  a  great  denudation  has  taken 
place,  scattering  the  bombs  and  frag¬ 
ments  alt  over  the  desert  country, 
now  known  as  the  “lava  country.” 

The  large  saddle-back  hill  at  the 
mine,  which  is  some  600  ft.  above  the 
rest  of  the  3,000  ft.  high  plateau 
country,  is  of  a  well-defined  sedi¬ 
mentary  nature.  Quartz  veins  and 
quartz  stringers  run  through  it  in  an 
approximate  north-south  direction, 
forming  a  type  of  stockwork.  These 
veins  are,  however,  practically  barren 
of  gold,  and  assay  up  to  0.2  dwt.  per 
ton.  Not  so  the  main  spur  that  shoots 
off  this  hill  in  an  approximate  north¬ 
east  direction.  The  ore  from  the  spur, 
in  which  are  situated  the  old  slopes 
of  the  ancient  miners,  has  a  gold  con¬ 
tent  of  about  5.8  dwt.  In  places  in 
very  short,  quartz-filled  fissures,  the 
values  run  to  2  oz.  per  ton,  but  these 
are  too  insignificant  to  be  of  economic 
importance.  The  open  cut  in  the  spur 
is  the  mainstay  of  the  mill,  apart  from 
the  enormous  tonnages  available  in  the 
ancient  mine  tailings,  of  an  assay 
value  running  14  dwt.  to  the  ton. 
These  tailings  mixed  with  selected 
quarry  orC  make  up  a  rich  grade  for 
the  mill.  With  the  present-day  price 
of  gold  at  168s.  per  fine  ounce,  the 
mine  is  a  handsome  investment,  for 
the  next  year  or  two,  which  is  the 
estimated  life  of  the  tailings  deposit. 

In  my  opinion,  the  mine  is  situated 
on  a  well-defined  shear-belt  or  zone, 
running  northeast  to  southwest  (ap¬ 
proximately  with  a  corresponding 
northwest  dip).  The  oreshoots  pitch 
where  there  is  a  deflection  or  break 
in  the  strata  or  orebody.  Open-cut 
ore  is  in  nature  a  felsite.  The  shear 
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zone  may  be  the  result  of  tangential 
slip,  or  drag  movements,  preceding 
the  Red  Sea  rifting. 

I  am  also  of  opinion  that  there  is 
an  older  granite  of  Pre-Camhian  age, 
and  a  younger  granite  of  the  Paleozoic 
era.  The  intrusions  of  the  younger 
granites,  and  a  diorite  facies,  together 
with  acid  and  basic  lavas,  have  un¬ 
doubtedly  been  responsible  for  the 
gold.  Among  the  Archean  rocks  I 
would  include  a  basement  complex  and 
a  gneiss-schist  complex.  Igneous  activ¬ 
ity  must  have  been  fairly  pronounced, 
with  deep-seated  intrusions  of  acid 
and  basic  magma,  and  of  extrusion  of 
surface  flows  yielding  minerals  of 
economic  importance.  Some  such  ac¬ 
tivity  may  also  have  occurred  in 
Paleozoic  times  as  well. 

In  the  contact  zones  or  in  the  schist 
folds,  gold  ahvays  occurs  much  richer 
than  in  the  felsite  of  the  open-cut 
spur  ore,  where  it  varies  considerably, 
as  I  have  already  remarked.  Some 
gouge  occurs  in  the  hanging  w^all  and 
the  footwall,  and  in  the  shear  and 
tension  fractures  due  to  west-east  com¬ 
pression.  The  old  stopes  in  the  ore- 
body  have  nearly  i)arallel  sides  with 
a  hanging-wall  contact  with  the  meta¬ 
morphosed  sedimentaries,  and  a  foot- 
wall  contact  with  the  felsite  orebody. 
The  veinlets  in  the  spur  orebody  show 
siliceous  gold-bearing  solutions  diffus¬ 
ing  through  the  stage  of  calcite  min¬ 
eralization,  which  undoubtedly  neutral¬ 
ized  the  acid  solutions.  Where  the 
quartz  stringers  become  more  massive, 
or  rather  wider,  the  gold  content  is 
low  or  entirely  disappears. 

The  primary  minerals  are  pink  to 
purplish-pink  magnesium  and  calcium 
carbonates  and  some  manganese  car¬ 
bonate,  with  high  pyrites,  and  some 
marcasite.  There  is  also  some  ankerite. 


Gypsum  and  the  sulphates,  with  an¬ 
hydrite,  are  in  the  nature  of  secondary 
mineralization. 

The  high-grade  shoots  represent  si¬ 
liceous  gold-bearing  solutions;  the 
low-grade  quartz  in  the  felsite  orebody 
probably  indicates  the  close  of  dy¬ 
namic  activity.  Galena,  chalcopyrite, 
pyrrhotite,  bornite,  and  sphalerite  are 
associated  with  mineralization.  Much 
j)yrites  and  some  pyrite  are  the  primary 
constitutents  of  the  intrusives  and  the 
mineralizing  solutions.  There  is  little 
secondary  enrichment  due  to  the  car¬ 
bonates  and  the  basic  nature  of  the 
highly  mineralized  ground  and  local 
waters.  Gypsum,  epsomite,  and  anhj’- 
drite  are  abundant. 

This  explains  a  feature  in  the  areas, 
that  where  massive  quartz  or  wider 
veinlets  of  quartz  have  been  found, 
they  are  generally  barren,  but  where 
the  quartz  appears  in  very  thin  lami¬ 
nae  in  the  foliated  or  wavy  schists, 
it  is  generally  rich  in  gold  and  high 
in  mineralization. 

The  local  sedimentaries  consist  of 
carbonated  shales  and  sandstones, 
which,  through  dynamic  metamorphism 
along  a  roughly  north-east  axis  of 
folding,  have  formed  crystalline  lime¬ 
stones  of  a  jiinkish-red  or  light  purple 
color.  The  source  rocks,  as  already 
mentioned,  have  been  the  granodio- 
rites,  and  the  andesites  as  intrusions, 
and  extrusions  of  basaltic  lavas. 

Gold  has  been  found  in  the  gray 
andesites  with  greenstone  schists.  One 
remarkable  specimen  which  I  assayed 
seemed  to  consist  originally  of  water- 
laid  gray  andesitic  tuffs,  metamor- 
jjhosed  to  a  type  of  quartz-sericite 
tuffaceous  schist,  which  had  weathered 
and  been  oxidized  to  a  soft  material, 
very  “saprolitic”  in  nature.  Actually 
it  looked  like  the  old-fashioned  “bath 


brick”  used  for  cleaning  cutlery,  and 
it  assayed  4  oz.  per  ton.  The  values 
in  the  ancient  tailings  varied  froa 
10  dwt.  per  ton  to  4  oz.  per  ton  at 
in  the  specimen  mentioned  in  the 
foregoing.  Other  specimens  of  rich 
ore  were  a  quartz-porphyry  showing 
galena,  sphalerite,  pyrites,  and  what 
to  me  looked  like  a  gold  veneer  over 
the  pyrites,  a  form  of  pyritie  gold 
which  I  had  observed  with  a  hand- 
specimen  lens  on  some  of  the  quartz 
reefs  of  the  Lupa  gold  field  in  Tan¬ 
ganyika  Territory,  East  Africa. 

It  is  worthy  of  mention  that,  in 
common  with  others,  I  have  not  seen 
a  single  specimen  of  visible  gold,  even 
through  the  hand  lens,  in  the  Mahad 
Dahab  gold  field.  The  gold  in  that 
field  is  so  finely  divided  that  it  is 
popularly  called  semi-colloidal,  and  a 
study  of  its  form  would  require  an 
ultra-microscope.  After  fine  grinding 
to  between  plus  300,  minus  200  mesh, 
(Tyler)  and  working  a  sample  on  a 
vanning  plaque  for  a  few  hours,  I 
find  that  the  precious  metal  begins  to 
appear  as  a  gold  paint,  layer  cover¬ 
ing  layer,  until  a  permanent  gold 
lacquering  is  observed  on  the  plaque, 
where  the  gold  may  be  7  microns  in 
diameter.  Some  charcoal  used  by  the 
ancients  in  their  gold-smelting  opera¬ 
tions  was  discovered  on  the  site  and 
assayed  8  dwt.  per  ton. 

Hundreds  of  ancient  grindstones  and 
a  few  fluxing  pots  and  hearths  have 
been  discovered,  but  not  a  particle  of 
free  gold.  One  wonders  whether  Ma¬ 
had  Dahab  was  indeed  one  of  the 
sources  from  which  King  Solomon 
derived  his  treasure. 

T  ▼  T 

Copper  at 
Mankayan,  P.  I. 

Mining  and  milling  methods 
and  costs  at  the  property  of 
Lepanto  Consolidated  Mining 
Company,  at  Mankayan,  63  miles  north 
of  Baguio,  Luzon,  in  the  Philippines, 
are  described  in  the  Commonwealth 
Bureau  of  Mines  Information  Circu¬ 
lar  No.  3  by  W.  F.  Boericke,  N.  N. 
Lim,  and  F.  E.  Johnson.  This  is  the 
principal  copper  producer  of  the 
Islands,  it  being  mentioned  in  this 
role  by  Ralph  Keeler  elsewhere  in  this 
issue  (page  53).  According  to  the 
aforesaid  information  circular,  the  his¬ 
tory  of  the  property  dates  back  hun¬ 
dreds  of  years. 

In  1833,  under  the  Spanish  regime, 
explorers  called  attention  of  the  au¬ 
thorities  to  the  presence  of  the  metal 
and  five  years  later  an  inspection  was 
ordered.  A  military  expedition  fol¬ 
lowed  in  1850,  and  in  1865  an  agree¬ 
ment  was  made  with  the  native  chiefs 
for  a  concession  and  the  first  company 
was  formed. 
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EqUILIBRES  ChiMIQUES  EfT  MfiTTALLUKGIE. 
By  Maurice  Rey.  Bibliotheque  Scien- 
tifique  Beige,  Liege,  Belgium.  Pp.  259. 
Bound  in  paper.  • 

This  is  no.  38  in  a  series  of 
scientific  publications  issued  under 
the  guidance  of  a  committee  from 
the  faculty  of  the  University  of  Lifege, 
The  volume  is  timely  because  of  the 
increasing  interest  in  thermodynamics 
among  metallurgists,  and  the  author  has 
made  a  brief  but  exceptionally  clear 
presentation  of  the  subject.  The  book 
is  appropriately  dedicated  to  Henry  Le 
Chatelier,  whose  general  method  of  at¬ 
tack  is  followed.  The  first  section  of 
the  volume  is  devoted  to  a  general  ex¬ 
planation  of  the  laws  of  chemical  thermo¬ 
dynamics,  giving  numerous  equations, 
curves,  and  tables  to  clarify  the  discus¬ 
sion. 

In  the  second  section  the  laws  are 
applied  to  the  reduction  of  the  more 
important  metallic  oxides.  In  the  ap¬ 
pendix  are  tables  giving  useful  thermo- 
chemical  data. 

The  French  text  is  so  concisely  pre¬ 
pared  that  it  is  easily  understood  even 
by  one  who  does  not  have  a  thorough 
knowledge  of  the  language. 

Those  familiar  with  thermodynamics 
will  enjoy  reading  this  book  because  the 
skillful  presentation  will  clarify  their 
thinking.  Those  whose  knowledge  of 
thermodynamics  is  slight  will  find  it 
valuable  for  increasing  this  knowledge 
with  little  effort. 

Cable  R.  Hayward 

Teuke-strial  Magnetism  and  Electric¬ 
ity.  Edited  by  J.  A.  Fleming,  with 
fourteen  contributors.  Vol.  8  in  the 
Physics  of  the  Earth  Series  of  the 
Xational  Research  Council.  Published 
by  McGraw-Hill  Book  Company,  New 
York  City,  1939.  Price  88. 

HE  SCOPE  OF  THIS  SUBJECT 
is  conveyed  by  the  monumental 
volume  being  reviewed,  which  con¬ 
sists  of  nearly  800  pages,  yet  still  can¬ 
not  be  considered  a  textbook.  It  is  de¬ 
signed  more  “to  give  to  the  reader, 
presumably  a  scientist  but  not  a  spe¬ 
cialist  in  the  subject,  an  idea  of  its 
present  status,  together  with  a  forw'ard 
looking  summary  of  its  outstanding 
problems.”  This  book  could  serve  as  a 
guide  to  a  scientist  desiring  to  explore 
more  deeply  the  ramifications  of  the 
subjects  discussed,  as  the  authors  have 
thoughtfully  provided  a  bibliography  and 
reference  list  of  over  1,500  items. 

Certain  portions  of  the  subject  matter 
dealt  with  in  the  text  will  be  of  interest 
to  scientists  in  different  fields.  The 
radio  engineer  will  find  discussions  of 
the  radio  exploration  of  the  earth’s  outer 
atmosphere.  The  meteorologist  can  turn 
to  the  book  for  a  discussion  of  clouds 
and  their  electrical  effects.  Students  of 


the  upper  atmosphere  and  of  the  aurora 
polaris  will  find  two  chapters  of  interest 
to  them.  Some  chapters  on  terrestrial 
magnetism  and  electricity  bring  the  sub¬ 
ject  down  to  earth,  as  it  were. 

To  those  interested  in  prospecting 
work,  the  first  three  chapters  will  be  of 
particular  value.  J.  A.  Fleming  studies 
the  magnetic  field  of  the  earth  and  dis¬ 
cusses  the  variations  by  which  it  is  per¬ 
turbed.  Magnetic  instruments,  referring 
now  to  types  used  in  magnetic  observa¬ 
tories,  are  dealt  with  in  a  chapter  by 
H.  F.  Johnston,  J.  A.  Fleming,  and  H.  E. 
McComb.  This  brings  the  discussion 
down  to  magnetic  prospecting,  with 
which  C.  A.  Heiland  deals  in  a  chapter 
of  nearly  40  pages. 

The  inclusion  of  such  a  chapter  in  a 
book  of  this  type  is  most  gratifying, 
since  it  serves  to  tie  in  the  fields  of 
geophysical  e.xploration  to  the  broader 
subject  of  earth  physics,  particularly  in 
the  realm  of  magnetics. 

S.  F.  Kexly 
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Electron  Basis  of  Diastrophism.  By  Hal¬ 
bert  P.  Gillette.  Reprinted  from  Pan 
American  Geologist,  February,  1949.  Pp.  11 
to  20  inclusive. 

Nature  of  the  Ore-Forming  Fluid.  A 
paper  by  L.  C.  Graton,  issued  under  the 
auspices  of  the  Committee  on  Experimental 
Geology  and  Geophysical  Research  at  Har¬ 
vard  University.  Published  as  a  supple¬ 
ment  (of  162  pages)  to  the  March-April 
1949  issue  of  “Economic  Geology."  Eco¬ 
nomic  Geology  Publishing  Company,  Prince 
and  Lemon  Sts.,  Lancaster,  Pa.  Price  70<. 

“Detection  and  Control  of  Silicosis  and 
Other  Occupational  Diseases — What  New 
York  State  Has  Done  and  the  Job  Ahead.” 
A  progress  report  to  the  Legislature  by 
Frieda  S.  Miller,  Industrial  Commissioner, 
New  York  State  Bldg.,  New  York  City. 
March,  1940.  Pp.  21,  plus  a  10-pp.  Ap¬ 
pendix.  (This  report  is  notable  for  its 
partisan,  alarmist  tone,  particularly  in  its 
pages  beginning  with  page  14,  entitled 
"Poison — Beware” !  These  start  with  an 
anecdote  of  the  Mad  Hatter  of  “Alice  in 
Wonderland.”  Quoting  from  the  report : 
“The  Hare  went  mad,  the  story  says,  after 
listening  to  the  Hatter  sing.  But  what 
caused  the  latter’s  affliction  is  not  revealed. 
It  was  probably  chronic  mercury  poisoning.” 
Thereupon  follows  an  account  of  an  in¬ 
stance  of  mercury  poisoning,  “affecting  175 
fur  felt  hatmakers”  in  a  plant  in  a  small 
Hudson  River  community.) 

Mining  Industry  of  Idaho,  1939.  Forty- 
first  annual  report  of  State  Inspector  of 
Mines  (Arthur  Campbell).  This,  in  the 
main,  is  a  very  useful,  descriptive  hand¬ 
book  of  the  mines  of  Idaho.  In  addition, 
numerous  articles  and  other  material  (in¬ 
cluding  photographs)  of  interest  to  those 
engaged  in  mining  in  the  State  are  included. 
Pp.  341,  in  contrast  with  275  pp.  in  the 
1938  Report.  No  charge. 

Engineering  Foundation.  Annual  Report, 
1938-1939.  Issued  at  Engineering  Societies 
Building,  29  W.  39th  St.,  New  York.  Pp.  47. 

German- English  Glossary  for  Civil  Engi¬ 
neering.  By  Alphonse  A.  Brielmaier.  Bul¬ 
letin  of  University  of  Illinois,  Urbana,  Ill. 
Pp.  37.  Price  4o^. 

Nepheline  Syenite  in  Ceramic  Wares.  By 
C.  J.  Koenig.  Bulletin  103,  Engineering 


Experiment  Station,  Ohio  State  University, 
Columbus,  Ohio.  Pp.  74.  Price  40<. 

Rock  Drilling.  By  C.  E.  Nigbman  and 
O.  E.  Kiessling.  One  of  the  “Mineral 
Technology  and  Output  Per  Man  Studies.” 
Works  Progress  Administration,  National 
Research  Project,  in  cooperation  with  U.  S. 
Bureau  of  Mines  (Report  No.  E-11).  Pp. 
155. 

Industrial  Research  and  Changing  Tech¬ 
nology.  By  George  Perazich  and  Philip  M. 
Field.  W.P.A.  National  Research  Project, 
Report  No.  M-4,  Philadelphia,  Pa.  study 
of  the  influence  of  scientific  research  on 
industrial  production  and  employment.  Pp. 


Mellon  Institute  Publications.  A  List  of 
Books.  Bulletins,  Journal  Contributions,  and 
Patents  by  Members  of  Mellon  Institute, 
1911-1938.  Bibliographic  Bulletin  No.  4. 
Pittsburgh,  Pa.  Pp.  242. 

A  Study  of  Methods  for  Producing  Chro¬ 
mate  Salts  From  Domestic  Ores.  By  H.  A. 
Doerner  and  others.  Mining  Experiment 
Station  and  State  Electrometallurgical  Lab¬ 
oratories,  Pullman,  Wash.,  in  cooperation 
with  U.  S.  Bureau  of  Mines.  Bulletin  V. 
Pp.  51.  Price  35<. 

Geology  of  the  Draper  Mountain  Area, 
Virginia.  By  Byron  N.  Cooper.  Bulletin 
55,  Virginia  Geological  Survey,  University, 
Vt.  Pp.  98. 

U.  S.  Bureau  of  Mines,  Washington.  D.  C., 
has  recently  issued :  Information  Circular 
7096,  “Open-Pit  Mining  and  Milling  Methods 
and  Costs  at  the  Yellow  Aster  Mine,  Rands- 
biirg,  Calif.,”  by  A.  W.  Frolli.  pp.  46. 
Also  I.  C.  7098,  “Cooling  Mine  Air  During 
Summer  Months  to  Prevent  Roof  Falls,”  by 
C.  A.  Herbert,  pp.  14.  Also  I.  C.  7100,  “Ac¬ 
cident  Experience  at  Pebble-Phosphate  Op¬ 
erations  in  Florida,  1930-38,”  by  F.  E. 
Cash  and  G.  W.  Colbert,  pp.  13.  Also  I.  C. 
7102,  ‘The  Cement  Industry  of  Latin  Amer¬ 
ica,”  by  Oliver  Bowles  and  R.  B.  Miller, 
pp.  38.  Also  I.  C.  7106,  “Non-metallic  Min¬ 
eral  Industries  in  1939,”  by  Paul  M.  Tyler 
and  Oliver  Bowles,  pp.  27.  Also  Report 
of  Investigations  3495.  “The  Eykometer — 
New  Device  for  Measurement  of  the 
Yield  Point  of  Clay  Suspensions  and  Oil- 
Well  Drilling  Muds.”  by  A.  George  Stern, 
pp.  20.  No  charge  for  any  of  the  foregoing. 

U.  S.  Geological  Survey  has  issued  the 
following  (obtainable  from  Superintendent 
of  Documents,  Washington,  D.  C.  at_  the 
price  given)  :  Bulletin  910-B,  “Platinum 
Deposits  of  the  Goodnews  Bay  District, 
Alaska.”  by  J.  B.  Mertie,  Jr.  Pp.  30. 
Price  15^. 

Dominion  Bureau  of  Statistics,  Ottawa, 
Canada,  has  issued :  “Preliminary  Report 
on  the  Mineral  Production  of  Canada  during 
1939.”  Pp.  44.  Price  25<. 

Ontario  Department  of  Mines,  Toronto. 
Ont.,  has  issued ;  Bulletin  126,  “Preliminary 
Report  on  the  Mineral  Production  of  On¬ 
tario  in  1939.”  prepared  by  Maurice 
Tremblay,  pp.  25.  No  charge. 

International  Tin  Research  and  Develop¬ 
ment  Council.  Fourth  general  report.  1939. 
Publication  No.  95.  Issued  by  the  Council, 
at  Fraser  Road,  Greenford,  Middlesex, 
England.  Pp.  30. 

Tectonic  Features  of  Eastern  Anatolia 
(In  Turkish  and  German):  By  P.  Arni. 
Series  B.  No.  4.  Institute  of  Mine  Prospect¬ 
ing  and  Research,  Ankara,  Turkey.  Pp.  90, 
plus  folded  maps  in  colors  and  tables. 

Geology  of  the  Yilgarn  Goldfield,  South 
of  the  Great  Eastern  Railway  (an  area  of 
5,5<)0  sq.mi.).  By  H.  A.  Ellis.  Bulletin 
97,  Geological  Survey  of  Western  Australia. 
Perth.  Pp.  192,  plus  7  folded  maps  in 
colors. 

Geology  and  Mineral  Resources  of  the 
Neighborhood  of  Raub,  Pahang,  Federated 
Malay  States,  With  an  .Account  of  the 
Geology  of  the  Raub  Australian  Gold  Mine. 
By  J.  A.  Richardson.  Pp.  166,  plus  a 
geological  map.  in  colors,  of  the  Raub  Sheet, 
by  E.  S.  Willbourn,  Director,  and  J.  A. 
Richardson.  Issued  by  Geological  Survey, 
Batu  Gajah,  M.  S.  Price  $3,  Straits. 

The  Mining  Industry  in  Peru,  1938  (in 
Spanish).  By  Jorge  Hohagen.  Bulletin 
124  of  the  Cuerpo  de  Ingenieros  de  Minas 
del  Peru  (Bureau  of  Mines).  A  statistical 
report.  Published  at  Lima.  Pp.  351. 

Brazil’s  National  Department  of  Mineral 
Production,  Division  of  Development  of 
Mineral  Production.  Rio  de  Janeiro,  has 
issued  the  following,  in  Portuguese :  Bul¬ 
letin  38,  “Ouro  no  Centro  de  Minas  Geraes,” 
by  Luciano  Jacques  de  Moraes  and  Octavio 
Barbosa,  pp.  186,  plus  numerous  folded 
maps  and  photographs.  Also  Bulletin  38, 
“Piritas  de  Rio  Claro,  State  of  Rio  de 
Janeiro,”  by  Henrique  Capper  Alves  de 
Souza,  pp.  30.  Also  Bulletin  33,  “Diatomito 
do  Noroeste.”  by  Henrique  Capper  .lives  de 
Souza  and  Silvio  Froes  Abreu,  pp.  56.  plus 
map. 
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MONTHLY  COMMENT  •  DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 

MARKETS 


The  heavy  buying  movement  in 
major  non-ferrous  metals  that  oc¬ 
curred  in  February  was  followed  by 
pronounced  inactivity  throughout  March 
and  finally  resulted  in  some  unsettle- 
nient  in  prices  of  copper,  lead,  and  tin. 
Zinc  prices  remained  unchanged.  Alumi¬ 
num  was  lowered  Ic.  per  pound  on 
March  25.  Despite  the  weakness  in  prices, 
the  E.  it  M.  J.  index  advanced  slightly 
to  77.94  for  March,  owing  to  the  fact  that 
the  downward  tendency  did  not  occur 
until  late  in  the  month.  Inability  to 


judge  European  deA'elopments  prompted 
most  buyers  to  curtail  their  purchases. 

Sales  of  copper  for  dojiiestic  consump¬ 
tion  totaled  19,817  tons  during  March, 
which  compares  with  147,112  tons  booked 
during  February.  Custom  smelters  and 
some  of  the  small  producers  sold  copper 
at  11.25c.,  Valley,  after  March  18,  but 
the  large  mine  ojjerators  continued  to 
hold  out  for  11.50c.,  Valley.  The  Febru¬ 
ary  statistics  showed  a  gain  in  stocks 
of  refined  copper  of  9,950  tons,  which 
development  exerted  little  influence  on 


the  j)rice  structure.  Export  business  suf¬ 
fered  because  of  the  self-imposed  “moral 
embargo”  on  sales  to  Russia  and  light 
j)urchases  by  Japan.  Ending  of  the 
Russo-Finnish  war  also  restricted  export 
sales.  The  export  and  domestic  quota¬ 
tions  for  co])per  were  not  far  apart  as 
the  month  ended. 

Lead  was  reduced  20  points  during 
the  month  without  attracting  much  new 
business.  Unseasonable  weather  has  re¬ 
tarded  consumption  of  lead,  the  trade 
believes. 

Producers  of  zinc  believe  that  con¬ 
sumers  are  not  well  covered  and  expect 
buying  to  revive  soon.  There  was  no 
selling  pressure. 

Effective  March  25,  buj’ers  of  tin  from 
British  Empire  sources  can  only  obtain 
such  metal  by  using  “official”  pounds. 

Silver  received  increased  attention  be¬ 
cause  of  a  move  in  Washington  to  halt 
the  further  acquisition  of  foreign  metal 
by  the  Government.  Whetlier  Congress 
will  act  on  the  proposition  remains  in 
doubt. 


UNITED  STATES  MARKET  SILVER,  GOLD  AND  STERLING  EXCHANGE 


Lead 

1940 

Domestic 

Export  New  \  ork  New  York 

St.  Louis 

St.  Louis 

1940 

‘‘90-day 

(c) 

'"(d)  United 

Mar. 

(a)  Refinery 

(b)  Refinery 

Mar 

"Checks" 

demand" 

New  York 

London 

London 

States 

1 

11.275 

11.525 

47.500 

5.25 

5.10 

5.75 

1 

3.93250 

3.88500 

34.750 

20. 1875 

168s 

$35.00 

2 

1 1 . 275 

11.525 

47.375 

5.25 

,5.  lO 

5.75 

2 

3.92000 

3.88.500 

(c) 

(e) 

(e) 

35.00 

4 

11.275 

11.550 

47.250 

5.25 

5.10 

5.75 

4 

3.90500 

3.86625 

34.750 

21.2500 

168.S 

35.00 

5 

11.275 

11.550 

47.500 

5.25 

5.10 

5  75 

5 

3.88000 

3.84000 

.34.750 

20.9375 

16Ss 

35.00 

6 

11.275 

11.575 

47.625 

5.25 

5.10 

5.75 

6 

3.89,500 

3.85750 

34.750 

21 .0625 

168s 

35.00 

7 

11.275 

11.575 

47.875 

5.25 

5.10 

5.75 

7 

3.91500 

3.87750 

34.750 

21.12,50 

16&S 

35.00 

8 

11.275 

11.625 

47.750 

5.25 

5.10 

5.75 

8 

3.91500 

3.88500 

34.750 

21.3125 

168.S 

35  00 

9 

11.275 

11.625 

49.000 

5.25 

5.10 

5  75 

9 

3.87000 

3.83250 

ie) 

fe) 

(e) 

35.00 

11 

11.275 

11.600 

49.000 

5.25 

5,10 

5.75 

11 

3.86500 

3.82875 

34.750 

21.0625 

16as 

35.00 

12 

11.275 

1 1 . 5.50 

48.750 

5.25 

5.10 

5.75 

12 

3.81000 

3.77500 

34.750 

20.8125 

168s 

35.00 

13 

11.275 

11.550 

48.125 

5.25 

5.10 

5.75 

13 

3.71,500 

3.68000 

34.750 

20.6250 

168s 

35.00 

14 

11.275 

11.500 

47.375 

5.25 

5.10 

5.75 

14 

3.73000 

3.69500 

34.750 

20.6875 

168s 

35.00 

15 

11.275 

11.. 500 

47.125 

5.25 

5.10 

5.75 

15 

3.69250 

3.66250 

34.750 

20.9375 

168s 

35.00 

16 

11.275 

11.450 

47.000 

5.25 

5.10 

5.75 

16 

3.72000 

3.69000 

(e) 

(e> 

(^) 

35.00 

18 

11.025 

11.450 

46.500 

5.25 

5.10 

5.75 

18 

3.74500 

3.71500 

34.750 

20.8125 

168s 

35.00 

19 

11.025 

11.425 

46.500 

5. 15 

5.00 

5.75 

19 

3.75000 

3.72000 

34.750 

20.8125 

16as 

35.00 

20 

11.025 

11.400 

46.625 

5. 15 

5.00 

5.75 

20 

3.72750 

3.69750 

34.750 

21.0000 

16Ss 

,35.00 

21 

11.025 

11.325 

46.750 

5. 15 

5.00 

5.75 

21 

3.71000 

3.68000 

34.750 

20.6875 

168s 

35.00 

22 

11.025 

11.200 

46.750 

5. 15 

5.00 

5.75 

22 

3.72000 

3.69000 

34.750 

Holiday 

Holiday 

35.00 

23 

11.025 

11.200 

46.750 

5. 15 

5.00 

5.75 

23 

3.70500 

3.67500 

(e) 

(e) 

35.00 

25 

11.025 

11.200 

46 . 625 

5.15 

5.00 

5.75 

25 

3.68000 

3.65000 

34.750 

Holiday 

Holiday 

35.00 

26 

11.025 

11.175 

46.000 

5. 15 

5.00 

5.75 

26 

3.60500 

3.57500 

34.750 

20.0625 

168s 

35.00 

27 

11.025 

11.150 

45.625 

5.05 

4.90 

5.75 

27 

3.51250 

3.48000 

34.750 

20  2500 

168s 

35.00 

28 

11.025 

11.125 

45.750 

5.05 

4.90 

5.75 

28 

3.55000 

3.517,50 

34.750 

20.4375 

168s 

35  00 

29 

11.025 

11.100 

45.625 

5  05 

4.90 

5.75 

29 

3.57000 

3.53500 

34.750 

20.4375 

168s 

35.00 

30 

11.025 

11.125 

45.300 

5.05 

4.90 

5.75 

30 

3.51500 

3.48125 

(c) 

<e) 

(e) 

35.00 

.AVERAGES 

FOR  MONTH 

Mar 

11.160 

11.107 

47.079 

5.192 

5.042 

5.750 

AVERAGES 

FOR  MONTH 

Mar. 

3.75212 

34.750 

20.763 

35  00 

Mar. 

AVERAGES 

FOR  W  EEK 

6 

11.275 

11.550 

47.500 

5.2,50 

5. 100 

5.750 

13 

11.275 

11.588 

48.417 

5.250 

5.100 

5.750 

Mar. 

AVERAGES  FOR  WEEK 

20 

11.150 

11.454 

46.854 

5.217 

5.067 

5.750 

6 

3.91125 

34.750 

27 

11  025 

11.208 

46.417 

5.133 

4.983 

5.750 

13 

3.84833 

34.750 

20 

3.72750 

3-1  750 

Mar. 

CALENDAR  W'EEK  AVERAGES 

27 

3.65542 

34.750 

2 

11.275 

11.613 

47.646 

5.167 

5.017 

5.713 

9 

11.275 

11.583 

47.833 

5.250 

5.100 

5.750 

16 

11.275 

11.525 

47  896 

5.250 

5.100 

5.750 

Calendar  week  averages: 

New  York  Silver;  2nd,  34.750; 

9th,  34.750; 

23 

11.025 

11.333 

46 . 646 

5.167 

5  017 

5.750 

16th, 

34.7,50;  23rd,  34.750, 

30th,  34.750. 

30 

11.025 

11.146 

45.821 

5.083 

4.933 

5.750 

1  (e)  Not  quoted  (Saturday). 

THE  above  quotations  for  major  non-f'-rroas 
metals  are  our  appraisal  of  the  imtwrtant  United 
States  markets,  based  on  sales  reported  by  pro¬ 
ducers  and  afiencies.  They  are  reduced  to  the 
basis  of  cash.  New  York  or  St.  I-ouis,  as  noted. 
All  prices  are  in  cents  per  pound. 

(а)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
basis  add  0.225c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  delivery  charges. 

(б)  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Owing  to  the 
European  War  and  the  disruption  of  normal  trade 
relations,  our  ex|)ort  copper  quotations,  since 
September,  1939,  have  been  based  largely  on 
f.a.s.  transactions,  ex  United  States  ports.  To 


arrive  at  the  f.o.b.  refinery  quotation  deduct  .0.5 
from  the  f.a.s.  basis  for  lighterage. 

Copper,  lend  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries ;  tin 
quotations  are  for  prompt  deliver.T  only. 

Quotations  for  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars :  cathodes  are 
sold  at  a  discount  of  0.i25c. 

Quotations  for  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  zinc  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic 
per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic  over  the  Engi¬ 


neering  and  Mining  JournaVa  average  quotation 
for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  refiect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on  whi<'b 
a  premium  is  asked. 

(cl  Silver  other  than  newly-mineil  domestic, 
by  Handy  &  Harman.  Under  Treasury  order  of 
.July  (5,  1939,  the  price  on  domestic  newly-mined 
silver  mined  subsequent  to  .Tul.v  1.  1939,  was 
fixe<l  at  71.11c  per  troy  ounce.  Handy  &  Har¬ 
man’s  quotation  on  newly-mined  domestic  silver, 
999  fine  was  70%c  throughout  March. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasur.v  for  golil  in 
(lomestic  and  inqiorted  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quoted  by  the  Treas¬ 
ury.  which  at  present  is  tsiual  to  $34.9125. 
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PRICES  OF  METALS  •  MISCELLANEOUS  QUOTATIONS 


1940  - 

March 
1 . - 

4  . - 

5  . - 

6  . - 

7  . - 

8  . - 

11 . - 

12 . - 

13  . - 

14  . - 

15  . - 

18 . - 

19  . - 

20  . - 

21 . - 

22 . - 

25  . - 

26  . - 

27  . - 

28  . - 

29 . - 

Average  for 

month .  . 


- COPPER - 

— Standard - Electro 

Spot  3  months  Bid 

- Not  quoted - 


LONDON  MARKET 


- TIN—  - 

- Standard - - 

Spot  3  months 

252.7500  252.5000 

251.7500  251.5000 

254.2500  253.5000 
255.0000  254.0000 

255.2500  254.7500 

256.2500  255.5000 
258.0000  257.0000 

256.7500  255.7500 

254.7500  253.7500 

252.5000  251.7500 

251.7500  250.0000 
248.0000  246.0000 

247.7500  246.2500 

248.7500  247.2500 

250.2500  248.5000 
Holiday  Holiday 
Holiday  Holiday 

247.2500  245.2500 

245.5000  243.7500 

247.7500  246.000 

248.2500  246.000 


- LEAD - 

/ - Spot - -  . - 3  months — 

Buyers  Sellers  Buyers  Sellers 


- ZINC - 

- Spot -  - - 3  months - • 

Buyers  Sellers  Buyers  Sellers 


Prices  for  tin  are  the  official  prices  of  the  London  Metal  Exchange,  in  long  tons  (2240  lb.).  Trading  in  other  metals  remained  suspended. 


CURRENT  PRICES  ^MISCELLANEOUS  METALS,  ORES.  AND  NON-METALLIC  MINERALS 


Quotations  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated 
(April  1,  1940) 

MISCELLANEOUS  METALS 


Aluminum,  ingot,  99  plus  p>er  cent,  lb .  19c. 

Antimony,  domestic,  spot,  lb .  14.00c. 

Bismuth,  ton  lots,  lb .  $1.25 

Cadmium,  commercial  sticks,  lb .  80c. 

Calcium,  lb.,  ton  lots  97  @  98  per  cent .  Nominal 

Chromium,  97  per  cent  grade,  lb .  89c. 

Cobalt,  97  to  99  per  cent,  per  lb .  $1.50 

Nickel,  electrolytic  cathodes,  lb .  35c. 

Magnesium,  99.8  per  cent,  carloads,  lb . . . . .  27c. 

Palladium,  troy  oz .  $24 . 00 

Platinum,  (Official  quotation)  troy  oz .  $40 . 00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more .  $180.00 

Radium,  mg.  radium  content . $25.00@$30.(X) 

Selenium,  99.5  per  cent,  lb .  $1.75 

Silicon,  minimum  97  per  cent,  spot,  lb .  16. 50c. 

Tellurium,  lb .  $1.75 

Thallium,  100  lb.  or  more,  lb .  $6.50 

Titanium,  96  to  98  per  cent,  lb .  $5.00 

METALLIC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30.00(^$35.00 

Chrome  Ore,  48  @  50%  CriOs  o.i.f.  Atl.  ports,  long  ton . $29 . 00@$30 . (K) 

Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  $5.25 

Mesabi  bessemer .  $5.10 

Old  Range  non-bessemer  .  $5.10 

Mesabi,  non-bessemer .  $4.95 

Lead  (Galena)  80  per  cent,  Joplin,  Mo.,  ton . $55.50@$60.50 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit  of  Mn: 

52  @  55  per  cent .  . .  (b)  49c. 

50  @  52  per  cent .  (b)  49c. 

44  @  48  per  cent .  (b)  46c. 

Molybdenum  Ore,  90%,  per  lb.  of  MoSi,  f.o.b.  mines .  45c. 

Tungsten  Ore,  per  unit  of  WO3: 

Chinese,  65  per  cent,  duty  paid . .  $23. (X) 

Domestic,  65  per  cent  and  upward . (a)$21 .00(^$23.00 

Vanadium  Ore,  per  lb.  of  contained  VjOs .  27ic. 

Zinc  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo.;  i>er  ton . .  $37. 50 

(a)  Prices  at  mines,  small  lots,  usually  several  dollars  less,  (b)  Nominal. 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic)  lb .  3c. 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1.84 

Copper  Sulphate,  100  lb .  $4.60 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  1(K)  lb .  $1.42 

Sodium  Sulphate,  bulk  ton . $13.00@$15.(X) 

ALLOYS 

Berryllium  Copper,  master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $15.  (X) 

Ferrochrome,  65  @  70  per  cent  chromium,  4  @  6  per  cent 

carbon,  lb .  11c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $100. (X) 

Ferromolybdenum,  55  @  65  per  cent  Mo.  lb.  of  Mo.  contained.  95c. 

Ferrosiiicon,  50  per  cent,  gross  ton .  $69.50 

Ferrotungsten,  75  @  80  per  cent,  lb.  of  W  contained .  $1.90@$2.(X) 


NON-METALLIC  MINERALS 

Asbestos,  f.o.b.  mines,  ton; 

Canadian  (Quebec) 

Crude  No.  1 .  $700@$750 

Crude  No.  2 .  $150@$350 

.Spinning  fibers .  $110@$2(X) 

Paper  stock .  $40@$45 

Shorts .  $12@$16.50 

Vermont 

Shingle  stock .  $57 

Paper  stock .  $40 

Cement  stock .  $25 

Barytes,  long  ton: 

Georgia,  crude .  $7 .  (X) 

Missouri,  93  per  cent  BaS04,  less  than  1  per  cent  iron....  $6.00@$6.50 
Bauxite,  long  ton: 

Domestic,  chemical,  5o  @  58  per  cent .  $6.(X)(^$7.00 

Domestic,  abrasive,  80  @  84  per  cent . $13.00@$14.(X) 

Dalmatian,  50  @  55  per  cent .  Nominal 

French,  56  @  59  per  cent . (a)$7.(X)@$8.00 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  No.  1,  bulk .  $6.75@$8.(X) 

Delaware,  No.  1 .  $14.50 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh .  $17.00 

Glass-spar,  white,  20  mesh .  $11.75 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton .  $21  .(X) 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton .  $7.(X)@$14.00 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California .  $25.00 

Dead-burned,  f.o.b.  Washington .  $22.00 

Mica,  per  lb.,  North  Carolina,  No.  1  and  2  quality: 

1^  X  2  in .  30<®35c. 

2  X  2  in .  50@60c. 

3x3  in .  $1.25@$1.35 

3x4in .  $1.50@$1.60 

3x5in .  $1.75@$2.00 

White,  ground,  70  mesh,  ton . $60.00@$80.(X) 

Ocher,  Cieorgia,  ton . $19.(X)@$22.00 

Pyrites,  Spanish,  per  long  ton  unit  of  S,  c.i.f.  Atlantic  ports  ...*•'  (a)'  12c. 

Silica,  in  bags,  325  mesh,  ton . $18.(K)@$40.(X) 

Sulphur,  Texas,  mines,  long  ton .  $16.00 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . $12.(X)@$15.00 

New  Jersey,  mineral  pulp .  $8.(X)@$10.(X) 

Vermont,  extra  white,  2(10  mesh .  $9.00@  $9.50 

Tripoli,  Missouri,  ton; 

40  mesh,  cream  colored .  $14.50 

200  mesh,  cream  colored .  $26.00 

(a)  Nominal 

IRON  AND  STEEL 

Pig  Iron,  Valley  furnaces,  gross  ton: 

Bessemer .  $23.50 

Basic .  $22.50 

No.  2  Foimdry .  $23.00 

Steel,  base  prices,  Pittsburgh: 

Billets,  gross  ton .  $34.00 

Structural  shapes,  100  lb .  $2.10 

Bars,  1001b .  $2.15 
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Monthly  and  Yearly 

AVERAGE  PRICES 


Straits 

Standard.  Spot 

. - Bessemer — . 

. - ^Basic - . 

No.  2  Foundry 

. - New  York - ^ 

/ - London 

1  - X 

1939 

1940 

1939 

1940 

1939 

1940 

19.39 

1940 

1939 

1940 

January . 

21.50 

23.50 

20.. 50 

22.50 

21.00 

23.00 

January . 

46.404 

46.707 

215.435 

240.716 

February . 

21. .50 

23 . 50 

20.50 

22.50 

21.00 

23.00 

February .... 

45.640 

45.851 

213.906 

242.833 

March . 

21.. 50 

23.50 

20.50 

22.50 

21.00 

23.00 

46.213 

47.079 

215.375 

251.711 

21.50 

20.50 

21.00 

47  160 

218.389 

21.50 

20.. 50 

21.00 

49  031 

225  591 

21.50 

20 .  .50 

21 .00 

48  8.53 

227.511 

July . 

21.50 

20.50 

21 .00 

July  . 

48.. 548 

229.833 

August . 

21. 50 

20.50 

21.00 

48 . 793 

229 . 869 

September . 

22 . 50 

21  ..50 

22.00 

64  .588 

229.292 

23.50 

22.50 

23.00 

229 . 943 

November . 

23.. 50 

22 . 50 

23.00 

52 . 322 

230 . 000 

December . 

23.50 

22.50 

23.00 

December .  . . , 

.  22  083 

21  083 

21  '^83 

Year  . 

50.323 

226.177 

New  York  quotations,  cents  per  pound.  I.ondon,  pounds  sterling  per  long  ton.  I  Iron,  dollars  per  long  ton.  F.o.b.  Mahoning  and  Chenango  Valley  furnaces. 


02 


Engineering  and  Mining  Journal — Vol.lIil,NoJt 


PERSONAL 

ITEMS 


Robert  L.  Schell,  Wheaton,  Ill.,  has  gone 
to  Matagalpa,  Nicaragua,  with  Compafiia 
Minas  Matagalpa. 

Frank  C.  Appleyard,  Midland,  Calif., 
is  in  the  employ  of  Braden  Copper  Com¬ 
pany,  Kaneagua,  Chile. 

Hugh  Leach  has  joined  the  engineering 
department  of  Oliver  Iron  Mining  Com¬ 
pany  at  Coleraine,  Mich. 

Arnold  H.  Miller,  vice-president  in 
charge  of  operations  of  Certain-teed 
Products  Corporation,  has  been  elected 
a  director  of  that  company. 

Milton  Serman,  mining  engineer,  re¬ 
cently  with  Pickands,  Mather  &  Com¬ 
pany,  has  joined  the  staff  of  Phelps 
bodge  at  Morenci,  Ariz. 

W.  L.  Cumings,  mining  engineer,  also 
recently  with  Pickands,  Mather  &  Com¬ 
pany,  has  resigned  to  take  up  mining 
work  in  South  America. 

Rudolph  C.  Gehhardt,  geologist  for  E.  J. 
Longyear  &  Company,  has  joined  the 
staff  of  Cleary  Hill  Mines  Company  at 
Fairbanks,  Alaska. 

John  H.  Davis,  mining  engineer  for 
Phelps  Dodge  Corporation,  Douglas,  Ariz., 
has  been  appointed  manager  of  the  Ajo 
division  at  Ajo,  Ariz. 

R.  V.  McAllister,  formerly  chemist  and 
assayer  for  Keystone  Mines,  Inc.,  King- 
man,  Ariz.,  has  opened  an  assay  and 
metallurgical  office  in  Kingman. 

John  Kellogg,  formerly  in  charge  of 
the  Erin-Go-Bragh  mine  at  Stent,  Calif., 
has  been  named  supe^'intendent  for  LeRoi 
Mines,  Inc.,  Jackson,  Calif. 

Willard  Van  Doren  has  been  appointed 
n»ine  superintendent  of  Original  Sixteen- 
to-One  Mine,  Inc.,  succeeding  the  late 
Charles  A.  Godfrey. 

Samuel  H.  Dolbear,  president  of  Wright, 
Dolbear  &  Company,  consulting  mining 
engineers,  has  been  elected  a  trustee  of 
Clark  University  at  Worcester,  Mass. 

H.  E.  McKinstry  moved  from  New 
York  to  Madison,  Wis.,  in  February  to 
take  up  his  duties  as  acting  professor 
of  geology  at  the  University  of  Wis¬ 
consin. 

L.  Roth  Harrison,  Jr.,  has  resigned  his 
position  as  metallurgist  for  the  Phos- 
l)hate  Recovery  Corporation  at  Mulberry, 
Fla.,  to  accept  the  position  of  production 
manager  of  the  Magnet  Cove  Barium 
Corporation  at  Malvern,  Ark. 

Fred  W.  Sherman  on  March  1  be¬ 
came  superintendent  of  Kern  Mines,  Inc., 
at  Kernville,  Calif,  under  the  supervi¬ 
sion  of  Dr.  John  W.  Prout,  Jr.  Mr. 
Sherman  succeeds  Eivind  Knutsen  as  su- 
peiintendent. 

Robert  William  Wilson,  after  spend¬ 
ing  five  months  in  Peru  on  mine  ex¬ 


aminations,  has  been  put  in  charge  of 
the  silver-lead  property,  Empresa  Minera 
Chilcane,  between  Potosi  and  Sucre, 
Bolivia,  acquired  by  Mauricio  Hochs- 
ehild,  S.A. 

Joseph  Errington,  of  Toronto,  is  the 
president  of  Steep  Rock  Iron  Mines,  Ltd., 
the  property  of  which,  in  northwestern 
Ontario,  is  shown  in  the  photographs  on 


JOSEPH  ERRINGTON 


pages  4G  and  47  of  this  issue.  Mr.  Er¬ 
rington  is  president  also  of  Little  Long 
Lac  Gold  Mines,  Ltd.,  and  is  an  officer 
or  director  in  various  other  Canadian 
mining  companies. 

W.  F.  Boericke  recently  examined  man¬ 
ganese  deposits  on  the  Siquijor  Island, 
P.  I.  Hand  mining  methods  are  used 
in  this  work.  Siquijor  Island  has  shipped 
about  40,000  tons  of  manganese  ore  since 
19.38.  A  mill  has  recently  been  built  at 
the  j)rojterty. 


George  C.  Bateman  was  elected  presi¬ 
dent  of  the  Canadian  Institute  of  Min¬ 
ing  and  Metallurgy  at  the  meeting  of  the 
Institute  held  in  Winnepeg  on  March  11. 
He  succeeds  B.  L.  Thorne.  Mr.  Bateman 
has  for  many  years  been  secretary  of 
the  Ontario  Mining  Association. 

Roland  D.  Parks,  associate  professor 
of  mining  engineering  at  Michigan  Col¬ 
lege  of  Mining  and  Metallurgy,  has  re¬ 
signed  from  that  post  to  l^ecome  a 
member  of  the  faculty  of  Massachusetts 
Institute  of  Technology,  wliere  he  will 
teach  courses  in  mining  engineering. 

Dr.  R.  R.  Sayers,  of  the  United  States 
Public  Health  Service,  was  on  April  5 
appointed  acting  director  of  the  Bureau 
of  Mines  by  Harold  L.  Ickes,  Secretary 
of  the  Interior.  He  succj;ed8  Dr.  John 
W.  Finch. 

William  T.  Burns,  chemi.st  and  miner¬ 
alogist,  and  recently  United  States  Ter¬ 
ritorial  Assayer  at  Fairbanks,  Alaska, 
has  joined  the  staff  of  Imperial  Gold 
Mines,  Inc.,  as  an  engineer  and  geologist 
at  the  company’s  property  at  Gold  Hill, 
Oregon. 

L.  E.  Whicher,  treasurer  of  Copper 
Canyon  Mining  Company,  recently  left 
New  York  for  a  visit  to  the  company’s 
prop.irties  at  Battle  Mountain,  Nev.,  stop¬ 
ping,  also,  at  Los  Angeles,  San  Fran¬ 
cisco,  Reno,  and  Salt  Lake  City. 

R.  S.  Dean,  chief  engineer  of  the 
metallurgical  division  of  the  United 
States  Bureau  of  Mines  in  Salt  Lake 
City,  has  returned  to  Salt  Lake  from  a 
six  weeks’  business  trip  to  New  York 
City,  Washington,  and  Detroit,  Mich. 

Earl  F.  Nieman,  who  was  manager 
for  the  Columbia  Mines,  Inc.,  when  that 
company  shipped  a  large  tonnage  of  high- 
grade  ore  from  property  in  northwestern 
Humboldt  County,  Nev.,  is  now  superin¬ 
tendent  for  the  Ohio-Eagle  Mines,  Inc., 
shipping  several  carloads  weekly  from 
its  gold-silver  property  near  Rebel  Creek 
in  the  same  county. 

Fremont  E.  Wood  has  resigned  his 
position  as  mechanical-electrical  super¬ 
intendent  for  the  Cuban  Mining  Com¬ 
pany,  which  is  the  Cuban  subsidiary  of 
the  Freeport  Sulphur  Company,  a  posi- 


W.  F.  Boericke.  with  a  group  of  native  workers,  examining  a  manganese  ore 
deposit  on  Siquiior  Island,  in  the  Philippines 
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tioii  wliicli  he  has  lield  for  the  last  seven 
years,  to  aecept  a  similar  post  with  the 
Minas  de  Matahambre. 

W.  A.  Waslty,  inetallnrj?ieal  superin¬ 
tendent  for  the  Fresnillo  Company,  Fres- 
nillo,  Zacatecas,  Mexico,  resigned  recently 
to  accept  the  position  of  surface  superin¬ 
tendent  with  the  Mexican  Candelaria 
Company,  Contra  Estaca,  Sinaloa,  Mexico, 

W,  R,  Wade  left  San  Francisco  !March 
1,')  for  his  gold  mining  pro])erty,  the 
Branagan  mine,  near  Libby,  Mont.  He 
will  resume  development  on  his  prop¬ 
erty  this  spring  and  expects  to  begin 
construction  of  a  new  12'5-ton  flotation- 
amalgamation  mill,  to  treat  its  ores 
al)out  June  1,  1940.  His  address  for 
tlie  summer  months  will  be  Libby,  iMont. 

Fred  M.  'Veatch  has  been  transferred 
from  the  position  of  district  eng  n*er  of 
the  United  States  Geological  Survey  dis¬ 
trict  ottice  in  Kentucky  to  the  same  posi¬ 
tion  at  Tacoma,  Wash.,  and  Joseph  V.  B. 
Wells  has  discont'nued  his  water  resource's 
investigational  work  in  Pennsylvania  and 
lias  gone  to  Louisville,  Ky.,  where  he  will 
All  Mr.  Veatch's  vacated  post. 

Louis  F.  Hanley,  former  vice-jiresident 
and  supL'rintendent  of  Hecla  Mining  Com¬ 
pany  in  the  Coeur  d’Alene  district  of 
[daho,  has  been  elected  president-man¬ 
ager  of  the  company  to  succeed  the  late 
lames  F.  McCarthy,  notice  of  whose  death 
was  recorded  in  the  March  issue  of 
Huffitieerhig  and  Mining  Journal.  Mr. 
Hanley  was  also  elected  jiresident  of  the 
Polaris  Mining  Company,  of  which  Mr. 
McCarthy  had  been  president. 

Glenville  A.  Collins,  mining  engineer, 
has  established  offices  at  Room  102  Bel¬ 
mont  House,  Victoria,  B.  C.,  and  is  prin¬ 
cipally  engaged  in  scouting  for  dredge 
jiroperty  for  General  Dredging  'Corpora¬ 
tion,  of  Sacramento,  Calif,  i  He  recently 
organized  Gold  River  Mines,  Ltd.,  a 
British  Columbia  company  which  has 
acquired  quartz  property  on  Gold  River 
south  of  Zeballos  on  the  vest  coast 
of  Vancouver  Island.  The  company  will 
develop  the  property  this  summer.  It 
was  located  by  Mr.  Collins  two  years 
ago. 

T  ▼  ▼ 

OBITUARY 

Beriah  Magoffin,  of  Deerwool,  Minn., 
prominently  identified  with  the  pioneering 
of  the  Cuyuna  Range,  died  on  March  15. 

William  A.  Eaton,  of  Los  Angeles,  for¬ 
merly  active  in  mine  promotion  on  the 
Mesabi  and  Vermilion  iron  ranges,  d!e.l 
on  March  18  at  the  age  of  72. 

Major  G.  A.  Harrison,  formerly  general 
manager  of  New  Guinea  Goldfields,  Ltd., 
Wau.  New  Guinea,  died  on  Oct.  29  at  the 
age  of  03. 

Webb,  Smith,  superintendent  of  the 
Kennedy  mine,  at., Jack.son,  Calif.,  until 
his  retirement  a  few  years  ago,  died  re¬ 
cently  in  Sacramento,  Calif.,  aged  83. 

Prof.  Waldemar  Christopher  Broogger, 
eminent  Scandinavian  scientist  and  geol¬ 
ogist,  died  at  Oslo,  Norway,  on  Feb.  19 
last,  at  the  age  of  89. 

Frank  V.  Johnson,  mine  superintendent 
of  Cactus  Mines,  Inc.,  near  Mojave,  Calif., 
and  for  many  years  a  member  of  the  staff 


of  the  Kennett.  Calif.,  and  Gold  Road, 
Ariz.,  units  of  U.  S.  Smelting  Refining  & 
Mining  Company,  died  recently  at  Rosa¬ 
mond,  Calif. 

John  McDermott  died  in  Sydney,  New- 
South  Wales,  on  December  1(5  last,  age  I 
74  years.  Mr.  McDermott,  wdio  went  to 
Western  Australia  from  New-  Zealand  in 
1894,  was  superintendent  of  the  Sons  of 
Gwalia  mine,  Leonora,  W.  A.,  from  19()() 
to  1912.  Going  to  Rhodesia,  he  returned 
to  Australia  in  1917  as  general  manager 
of  the  Ivanhoe  mine,  Kalgcmrlie.  He  had 
been  living  in  retirement  in  Sydney  for 
the  past  ten  years. 

Gibson  T.  Berry,  president  and  general 
manager  of  the  Bingham  Metals  Com- 
]>any.  operating  in  the  Bingham  district 
of  I'tah,  died  on  Feb.  23  in  Salt  Lake 
City.  He  was  55  years  old.  From  191(5 
to  1928  Mr.  Berry  was  mining  engineer 
for  the  Round  Mountain  Mining  (om- 
])any.  In  the  latter  year  he  became  super¬ 
intendent  of  International  Smelting 
properties  at  Heber  City.  He  became 
associated  with  Bingham  Metals  in  19,30. 

Frederick  R.  Koeberlin,  (53,  consulting 
milling  geohgist.  who  had  for  many 
years  made  his  jirofessional  headquarters 
in  Santiago,  Chile,  diesl  on  biard  the 
Grace  liner  “Santa  Clara”  on  March  21, 
while  the  sliij)  was  ott‘  the  coast  of 
Peru  en  route  from  the  United  States  to 
Southern  ports.  Mr.  Koeberlin  was  le- 
turning  to  Chile  after  a  visit  to  this 
c'umtry.  He  had  made  a  sjiecialty  of  tin 
^iroperties  for  more  than  twenty  years. 
He  was  an  alumnus  of  the  Missouri 
School  of  Mines  and  Columbia  University. 


Louis  Davidson  Ricketts 

An  Appreciation 

Dr.  Louis  J)pvidson  Ricketts,  whose 
death  on  March  4.  1940,  was  reported 
briefly  in  last  month’s  issue,  was  for 
years  a  leading  figure  in  the  cojiper 
industry.  In  twenty  years.  1897-191(5, 
he  was  identified  with  such  prominent 
companies  as  Montezuma  Copper  Com¬ 
pany,  Detroit  Copper  Company,  Old  Do¬ 
minion  Copper  Mining  &  Smelting  Com- 
jiany,  Cananea  Consolidated  Copper 
Company,  Calumet  &  Arizona  Copper 
Company,  Arizona  Copper  Company, 
Ltd.,  Inspiration  Consolidated  Copper 
Company,  New  Cornelia  Copper  Com¬ 
pany,  and  United  Verde  E.xtension  Min¬ 
ing  Company.  In  the  development  of 
many  of  these  enterprises  he  w'as  con¬ 
sulting  engineer  to  Phelps  Dodge  Copper 
Corporation,  and  Anaconda  Copper  Min¬ 
ing  Company. 

The  largest  and  most  successful  cop- 
per  concentrators  and  smelters  of  his 
time  were  designed  and  built  under  his 
direction,  and  it  was  generally  recog¬ 
nized  that  no  other  individual  did  as 
much  as  he  to  promote  and  huild  the 
mining  industry  in  the  Southwest.  In 
his  various  undertakings  he  directed  the 
expenditure  of  more  than  .$40,000,000 
for  new  mills  and  smelters,  introducing 
improved  methods  that  increased  metal 
recovery  and  decreased  unit  costs. 

Dr.  Ricketts  began  his  extraordinary 
career  as  a  mine  surveyor.  He  was 
graduated  from  Princeton  in  1881  and 
was  appointed  W.  S.  Ward  Fellow  in 
Economic  Geology.  One  of  the  provisions 
of  the  fellow-ship  was  that  the  recipient 


should  spend  half  the  year  at  mines  in 
Leadville  under  the  control  of  Mr.  U'ard. 
As  a  result,  he  wrote  his  doctor’s  thesis 
on  “The  Ores  of  Leadville  and  Their 
Mode  of  Occurrence.”  After  graduation 
he  w'orked  in  Colorado  mines  until  1887, 
when  he  was  appointed  State  Geologist 
of  Wyoming.  But  in  1890  he  became 
consulting  engineer  for  Phelps  Dodge 
and  was  thereafter  engaged  in  developing 
the  copper  industry  of  the  Southwest. 

In  191(5  Dr.  Ricketts  was  president  of 
the  A.I.M.E.,  and  on  his  death  the  Board 
of  that  organization  paid  him  tribute, 
sajing,  among  other  things,  “Few  engi¬ 
neers  have  shown  such  courage  in  advis¬ 
ing  investments  on  the  results  of  their 
experiments,  where  the  methods  outlined 
were  at  variance  with  standard  practice; 
and  none  was  more  modest  in  receiving 
the  acclaim  resulting  from  the  success 
of  these  developments,  and  none  more 
insistent  that  the  credit  belong  to  his 
stall’  than  w-as  Dr.  Ricketts.  Preeminent 
as  Doctor  Ricketts  was  as  an  engineer, 
geologist,  and  metallurgist,  he  was  even 
more  respected  by  the  profession  and  his 
associates  as  a  helpful,  understanding 
friend.” 

At  a  meeting  of  the  board  of  directors 
of  Phelps  Dodge  Corporation  held  March 
(5,  1940,  the  following  resolution  w-as 
unanimously  adopted  by  a  standing  vote: 

The  hoard  of  directors  of  Phelps  Dodge 
Corporation  record,  with  deep  sorrow,  the 
death  on  March  4.  1940,  of  their  esteemed 
friend  and  associate.  Dr.  Louis  D.  Ricketts. 

From  1890  until  190(5  Dr.  Ricketts  was 
identilied  with  Phelps  Dodge  &  Company  in 
consulting  and  managerial  capacities.  In 
1897  he  designed  a  concentrating  plant  for 
the  company’s  property  at  Morenci,  Arizona. 
In  the  same  year  he  designed  a  similar 
plant  for  the  property  at  Nacozari,  Sonora. 
■Mexico,  and  from  1899  to  1901  he  served 
as  manager  of  that  property.  In  1901  he 
successfully  undertook  the  rehabilitation  of 
the  plant  and  mines  of  the  Old  Dominion 
Company  at  Globe,  Arizona.  In  1905  he 
designed  and  installed  the  coal-washing 
I)Iant  for  the  company  at  Dawson,  New 
.Mexico. 

Dr.  Ricketts’  reputation  as  an  engineer 
and  metallurgist  having  become  widely 
recognized,  he  was  engaged  as  a  consultant 
for  other  companies,  some  of  which  were 
subsequently  acquired  by,  and  now  form 
l>art  of,  Phelps  Dodge  Corporation.  These 
include  the  Arizona  Copper  Company,  the 
Calumet  &  Arizona  Mining  Company,  and 
(he  New  Cornelia  Copper  Company.  The 
Arizona  Copper  Company  retained  Dr. 
Ricketts  in  1912  as  consultant  in  the 
design  and  construction  of  a  smelting 
plant  at  Clifton,  Arizona,  and  in  re¬ 
modeling  its  concentrator  at  Morenci, 
Arizona.  He  also  acted  as  consultant  in 
the  design  and  construction  in  1911  of  a 
new  smelting  plant  at  Douglas,  Arizona, 
for  the  Calumet  &  Arizona  Mining  Com¬ 
pany.  Under  Dr.  Ricketts’  direction,  dur¬ 
ing  1914—1917,  a  process  for  treating  the 
oxidized  ore  of  the  New  Cornelia  Copper 
('ompany  at  Ajo,  Arizona,  was  developed 
and  successfully  applied  in  a  5,000-ton 
l)leachlng  plant  which  was  completed  in 
1917  and  was  one  of  the  first  of  its  kind 
in  the  world. 

Sliortly  before  his  death  Dr.  Ricketts 
was  awarded  the  .Tames  Douglas  Medal  by 
tlie  American  Institute  of  Mining  anil 
Metallurgical  Engineers  for  “Inspirational 
leadership  and  distinguished  achievements 
in  the  metallurgy  of  copper.”  "  His  reputa¬ 
tion  was  international.  In  1910  he  re¬ 
ceived  the  gold  medal  of  the  Institution 
of  Mining  and  Metallurgy,  London,  Eng¬ 
land,  for  his  paper  on  “Experiments  in 
Reverberatory  Practice  at  Cananea.” 

Dr.  Ricketts  was  a  man  of  outstanding 
character,  of  great  personality,  and  of  rare 
attainments  as  an  engineer  and  metallur¬ 
gist.  His  loss  will  he  keenly  felt  by  his 
feliow  directors  and  friends  in  Phelps 
Dodge  Corporation. 

Resolved,  That  this  resolution  be  recorded 
in  the  minutes  of  this  meeting  and  a  copy 
be  forwarded  as  an  expression  of  heartfelt 
sympatliy  to  Dr.  Ricketts’  family. 

IjOuis  S.  Cates, 

I’resident 
Geo.  R.  DitvsDALE, 

Secretary 


04 


Engineering  and  Mining  Journal — Tol.1fil,Eo.lf 


OF  THE  INDUSTRY 


What  Metal  Statistics  Show 


RODUCTION  of  copper,  lead, 
and  zinc  was  steadily  maintained 
during  March.  With  consump¬ 
tion  of  these  metals  still  continuing 
on  a  fair  basis,  producers  believe 
tlieir  statistical  position  is  not  un¬ 
wieldy,  as  stocks  have  increased  only 
moderately  since  the  first  of  the  year. 
Export  copper  business  has  declined, 
and  with  only  a  moderate  volume  of 
new  orders  coming  in  to  domestic 
copper  fabricators,  cautious  policies 
predominate  in  the  industry.  Early 
in  April,  however,  a  higher  stock 
market  offered  a  basis  for  a  firmer 
undertone  in  non-ferrous  metals,  but 
sales  in  the  industry  remained  modest. 

Copper  production  of  the  British 
Empire  is  now'  estimated  at  a  rate 
above  600,000  tons  annually,  against 
80,000  tons  in  1913  before  the  previ¬ 
ous  European  war. 

The  following  accounting  of  world  pro¬ 
duction  of  copper  by  the  American 
Bureau  of  Metal  Statistics  is  on  the 
basis  of  smelter  output,  excluding  sec¬ 
ondary  copper.  The  major  part  of  the 
production  for  1939  has  been  reported, 
but  some  figures  are  conjectural.  The 
figures  are  in  short  tons. 


1938 

1939 

United  States,  domestic  ore. 

553,430 

745,000 

United  States,  foreign  ore . . 

74,672 

(a)67,800 

Mexico . 

40,870 

(b)46,700 

Canada . 

238,052 

252,600 

Chile . 

372,046 

357,800 

Peru . 

39,230 

37,500 

Finland . 

13,034 

14,500 

Germany,  inc.  Austria . 

75,838 

73,000 

Great  Britain . 

4,409 

(c)5,000 

Norway . 

11,572 

.  12,500 

Russia  (c) . 

108,000 

118,000 

Spain . 

10,100 

8,000 

Sweden . 

11,759 

12,000 

Yugoslavia . 

46,288 

45,900 

Other  Europe . 

11,000 

16,000 

Turkey  (b) . 

2,500 

5,000 

Japan . 

111,300  (c)119,000 

India . 

6,000 

7,500 

Other  Asia . 

4,500 

(c)6,000 

Australasia . 

19,105 

23 ,400 

Africa  (d) . 

386,042 

383,600 

Totals . 

2,140,135 

2,356,800 

Whereof  United  States . 

553,430 

745,000 

Outside  United  States . 

1,586,705 

1,611,800 

(a)  Copper  content  (95  per  cent)  or  ore  and  matte 
imported,  including  receipts  from  Cuba  and  the 
Philippines,  admitted  duty  free,  (b)  Imports  of 
blister  copper  into  the  United  States,  (c)  Con¬ 
jectural.  (d)  Comprise  Belgian  Congo,  including 
Katanga  matte  smelted  in  Belgium,  Rhodesia,  and 
Union  of  South  Africa. 

Exports  of  refined  copper  from  the 


United  States,  consisting  of  foreign 
metal  refined  in  bond  and  domestic 
copper,  during  January  and  February, 
in  .short  tons,  according  to  the  Depart¬ 
ment  of  Commerce,  were  as  follows: 


To : 

.Tan. 

Feb. 

Belgium  . 

280 

112 

l)(‘iimark  . 

.HW 

50 

France  . 

6.446 

10,470 

Germany  . 

Great  Britain  . 

420 

2,6^ 

Hungary  . 

794 

2,188 

Italy  . 

.  5.114 

3..398 

Netherlands  . 

1.149 

632 

Russia  . 

.  26,603 

6,408 

Sweden  . 

549 

2,649 

Switzerland  . 

.  1.740 

2,075 

China  and  Hongkong... 

151 

1.37 

.Tapan  . 

.  12.604 

2.468 

Other  countries  . 

.  1.230 

2,809 

Totals  . 

. .  57,604 

.35,656 

►  LEAD — The  February  statistics  of  the 
lead  refineries  of  this  country  showed 
stocks  at  the  end  of  the  month  of  72,658 
tons,  a  gain  of  4,119  tons  compared  with 
the  figures  for  a  month  previous. 

Domestic  shipments  for  February 
amounted  to  39,176  tons,  against  39,875 
tons  in  January  and  a  monthly  average 
of  46,256  tons  for  all  of  1939. 

The  January  and  February  statistics, 
in  tons,  follow: 


Jan. 

Feb. 

Stock  at  beginning . 

Production: 

58,777 

68,539 

From  domestic  ore . 

47,149 

40,564 

Secondary  and  foreign .  . . 

2,534 

2,753 

Totals . 

49,683 

43,317 

Domestic  shipments . 

39,875 

39,176 

Stock  at  end . 

68,539 

72,658 

E  &  M  J  Weighted  Index  of 
Non-Ferrous  Metal  Prices 


(100  is  composite  for  1922-3  -4) 


1929 . 

.  110.33 

1934. 

69.59 

1930 . 

82.87 

1935. 

74.66 

1931 . 

60.20 

1936. 

73.45 

1932 . 

48.26 

1937. 

90.86 

1933 . 

59.79 

1938. 

73.67 

1939 . 

...  77 

.71 

1938 

1939 

1940 

Januaiy . . . 

75.56 

77.12 

80.85 

February .  . 

73.43 

76.89 

77.23 

March .... 

72.41 

77.09 

77.94 

71.19 

74.79 

May . 

69.15 

73.61 

June . 

67.55 

73.17 

July . 

72.95 

71.95 

73.94 

73.88 

September . 

74.70 

83.07 

October. . . 

77.61 

84.25 

November . 

78.36 

83.80 

December . 

77.13 

82.89 

Preliminary  estimates  on  world  lead 
production,  on  refinery  basis,  with 
various  figures  necessarily  wholly  con¬ 
jectural  because  of  w'ar  conditions,  ac¬ 
cording  to  the  American  Bureau  of 
Metal  Statistics,  in  short  tons,  follow: 


1938 

1!«9 

United  States  (a) . 

381.849 

4*!2,200 

Canada  . 

203,093 

195.4tM) 

Mexico  . 

228.261 

191.;TOO 

South  America  . 

39.545 

39,900 

France  . 

48.055 

.55.0(M) 

Germany,  inc.  Austria.. 

204.145 

200,000 

Italy  . 

47,741 

42,000 

Poland  . 

14,398 

18,000 

Yugoslavia  . 

9,610 

11,800 

Other  Europe  (b) . 

236.400 

2:T6,000 

Australia  (c)  . 

250.524 

263,000 

Burma  . 

89,712 

86.666 

Tunis  . 

26,203 

25,817 

Elsewhere  (d)  . 

66,100 

77,800 

Totals  .  1,845,636  1,904,883 

(a)  Exclusive  of  lead  refined  from  im¬ 
ported  ore  and  base  bullion  and  inclusive 
of  some  secondary  lead,  (b)  Inclusive  of 
Belgium.  Great  Britain,  Russia,  and  Spain, 
(c)  Inclusive  of  Australian  base  bullion 

refined  in  Great  Britain,  (d)  Mostly  lead 
from  foreign  ore  and  base  bullion  smelted 
and  refined  in  the  United  States,  but  in¬ 
clusive  of  an  estimate  for  .Tapan. 

►ZINC — The  January,  February,  and 
March  statistics  of  the  American  Zinc 
Institute,  covering  all  grades,  are  sum¬ 
marized  as  follows  in  tons: 

Jan.  Feb.  March 

Stock  at  beginning.  ..  .  63,995  65,602  67,086 

Production .  57,158  54,532  57,620 

Production  daily  rate . .  1 ,844  1,880  1,859 

Shipments .  57,551  53,048  51,095 

Un&led  orders .  36,808  47,496  34,580 

Stock  at  end .  65,602  67,086  73.611 

Figures  covering  operations  of  the 
Prime  Western  division,  for  January, 

February  and  March,  follow: 

Jan.  Feb.  March 

Stock  at  beginning ... .  30,052  26,812  28,484 


P’roduction .  24,689  23,687  25,103 

Shipments .  27,929  22,015  21,408 

Stock  at  end .  26,812  28,484  32,179 


United  States  Duty-Free  Copper  Statistics 

(Copper  Institute) 


In  Short  Tons 


/ - Pr<Ki 

(a)  Crude 

luction - . 

Refined 

.  - Deliveries  to  Customers - 

Domestic  Export  Totals 

-^(b)Stock8, 

Refined 

1935 

231,415 

Year . 

1936 

731,629 

748,660 

764,560 

54,447 

819,007 

161,068 

Year . 

1937 

982,045 

964,176 

803,095 

62,798 

865,893 

259,351 

Year . 

1938 

644,869 

638,076 

481,803 

125,869 

607,672 

289,755 

Year . 

1939 

(c)836,074 

818,289 

814,407 

134,152 

948,559 

159,485 

1939 

301,244 

February . 

1939 

60,707 

59,452 

48,267 

3,310 

51,577 

309,119 

March . 

1939 

61,752 

66,718 

50,803 

4,222 

55,025 

320,812 

April . 

1939 

62,548 

58,368 

42,484 

4,183 

46,667 

3;i2,513 

1939 

58,600 

68,536 

51 ,225 

12,669 

63,894 

337,155 

1939 

59,672 

61,719 

53,573 

10,289 

63,862 

335,012 

July . 

1939 

54,850 

57,339 

59,681 

16,127 

75,808 

316,543 

August-December. . 

1939 

(c)408,775 

379,841 

457,315 

79,584 

536,899 

159,485 

January . 

1940 

(c)  89,598 

(c)  80,501 

91 ,428 

(c)  13,117 

(c)  104, 545 

135,441 

February . 

1940 

76,194 

82,761 

63,215 

9,594 

72,809 

145,393 

(a)  Mine  or  smelter  production  or  shipments,  and  custom  intake,  including  scrap,  (b)  .4t  refineries, 
on  consignment,  and  in  Exchange  warehouses,  but  not  including  consumers’  stocks  at  their  plants  or 
warehouses,  (c)  Corrected. 
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CALIFORNIA 

Tecopa  Silver-Lead  Mine 
Ready  for  Production 

Property  has  been  idle  for  many  years — 
gold  dredging,  placer  operations,  and  hy- 
draulicking  get  under  way  as  weather 
conditions  permit 

►  Mining  operations  are  scheduled  to 
start  soon  at  the  Tecopa  properties, 
situated  partly  in  Inyo  County  and  part 
in  San  Bernardino  County,  acquired  re¬ 
cently  under  lease  by  Tecopa  Consoli¬ 
dated  Mining  Company,  headed  by  Ari¬ 
zona  and  Nevada  interests.  Owned  for 
many  years  by  Dr.  L.  D.  Godshall,  the 
mines  at  one  time  were  the  largest  lead- 
silver  producers  in  California  and  have 
lain  idle  since  susj)ension  of  work  in 
the  early  20’s.  Subsequent  incidental 
development  work  has  opened  a  sub¬ 
stantial  tonnage  of  commercial  ore,  and 
the  new  operators  are  completing  plans 
for  systematic  exploitation. 

►  Dredging  operations  have  been  re¬ 
sumed  at  Oroville,  Yuba  County,  by  the 
Golden  Feather  Dredging  Company,  fol¬ 
lowing  reconstruction  of  the  dredge 
which  capsized  last  November.  The  work 
is  directed  by  II.  Kumle,  manager. 

►  The  old  Guatemala  gravel  mine,  near 
Downieville,  Sierra  County,  had  been 
opened  up  for  mining  when  miners  ac¬ 
tive  in  the  adjoining  Ruby  mine  unex- 
jiectedly  broke  into  an  old  tunnel  in 
Guatemala  ground.  Operation  of  the 
Guatemala  and  near-by  Golden  Bear 
mine,  another  old  producer  long  idle,  in 
conjunction  with  the  Ruby,  is  planned  by 
the  management.  L.  I.  Huelsdonk,  man¬ 
ager,  directs  oi>eration  at  the  Ruby 
property,  and  about  30  men  are  em¬ 
ployed. 

►  Alhambra-Shumway  Mines,  Inc.,  of 
Fresno,  on  March  1,5  made  two  addi¬ 
tional  dividend  ])ayments  of  5c.  each, 
bringing  the  total  ])aid  so  far  to  125 
per  cent.  The  company  operates  the 
famous  Alhambra  mine,  near  Kelsey,  El 
Dorado  County,  which  has  produced 
$700,000  in  a  relatively  short  time,  and 
the  Veercamp  j)roperty,  in  Garden  Val¬ 
ley.  At  both  properties  shaft-sinking 
operations  are  now  in  progress.  The 
shaft  at  the  Alhambra  is  being  deepened 
an  additional  200  ft.,  and  at  the  Veer- 
camp  the  shaft  has  reached  a  depth  of 
1.50  ft.,  which  stations  cut  at  50  and  100 
ft.  and  drifting  in  progress  on  the  150 
level.  C.  E.  Halliburton  is  secretary- 
treasurer  of  the  company,  Ray  Henrick- 
son,  superintendent,  and  A.  R.  McGuire, 
engineer. 

►  Development  work  is  in  progress  at  the 
Granite  King  mine,  at  Buckeye,  Mari- 
))osa  County,  recently  taken  under  option 
from  M.  T.  and  E.  McElligott  by  Greena- 
myer  Brothers,  of  Los  Angeles.  The  mine 
has  been  operated  steadily  during  the 
j)ast  two  years  by  Mr.  McElligott,  with 
good  ore  reported  developed.  A  mill 
may  be  erected  by  the  new  operators 
later. 

►  Hydraulic  mining  operations  are  to  be 
resumed  early  in  April  at  the  Poverty 


Hill  mine,  at  Strawberry  Valley,  Yuba 
County,  following  a  brief  shutdown  be¬ 
cause  of  adverse  road  and  weather  condi¬ 
tions.  The  property  is  owned  by  Alfred 
J.  Oyster,  of  San  Francisco,  with  Army 
Adams  directing  operations.  Last  year 
the  mine  was  operated  successfully  from 
-Tilly  1  to  January,  1940. 

►  New  grinding  equipment  is  to  be 
added  to  the  18-stamp  mill  at  the  prop¬ 
erty  of  Comet  Quartz  Mines,  Inc.,  near 
San  Andreas,  Calaveras  County,  where 
exploitation  of  surface  ore  by  open-pit 
methods  has  been  in  progress  for  several 
months.  Current  underground  develop¬ 
ment  work  includes  drifting  in  two 
shafts  sunk  recently.  J.  !M.  Lucientes  is 
president  of  the  company. 

►  Development  work  is  progressing  at 
the  Golden  Oak  mine,  in  the  Garden 
Valley  area  of  El  Dorado  County,  oper¬ 
ated  under  lease  by  Russell  J.  Wilson. 
A  crew  of  twelve  men  is  employed  de¬ 
watering  the  90-ft.,  two-compartment 
shaft  and  exploring  territory  on  the  50- 
ft.  level  rehabilitated  recently.  Ore  from 
development  is  trucked  to  the  Black  Oak 
mill,  in  Garden  Valley.  The  main  shaft 
may  be  deepened  if  sufficient  values  are 
found  on  the  90-ft.  level. 

►  Following  dewatering  of  the  Nassau 
copper  mine  at  Poole  Station,  Calaveras 
County,  a  crew  of  ten  men  is  reported 
to  be  at  work  rehabilitating  underground 
workings  and  surface  structures.  De¬ 
velopment  consists  of  a  240-ft.  shaft,  and 
levels  at  90  and  180  ft.  The  property  is 
operated  by  H.  E.  Bush  and  associates  of 
San  Francisco,  who  plan  to  ship  ore  to 
the  Anaconda  smelter  at  Great  Falls. 

►  A  contract  has  been  let  by  Thurman 
Gold  Dredging  Company,  900  Russ  Build¬ 
ing,  San  Francisco,  for  a  7-cn.ft.  dredge 
to  be  operated  on  the  old  Saeltzer  ranch, 
on  the  north  bank  of  Clear  Creek  near 
Redding,  Shasta  County.  The  new  unit 
will  be  constructed  by  Yuba  Manufac¬ 
turing  Company,  of  San  Francisco,  and 
is  expected  to  be  in  operation  sometime 
in  November.  C.  H.  Thurman  is  presi¬ 
dent  of  the  company. 

►  Dredging  operations  have  been  resumed 
recently  at  La  Grange,  Stanislaus 
County,  by  Tuolumne  Gold  Dredging 
Corporation,  following  installation  of 
improved  equipment,  including  a  Yuba 
sand  pump  system,  on  the  12-cu.ft.  dredge 
financed  through  a  .$600,000  R.F.C.  loan 
and  placed  in  operation  during  1938. 
M.  L.  Summers  is  superintendent  and 
E.  I.  Bean,  dredge  master. 

►  New  Almaden  Corporation,  formed  re¬ 
cently  in  Philadeljihia.  has  registered 
with  the  S.E.C.  for  jiermission  to  sell 
50.000  shares,  each  of  $10.  to  raise 
.$500,000  for  the  rehabilitation  of.  and 
production  of  quicksilver  from,  the  New 
Almaden  mine.  F.  Eugene  Newbold.  of 
Newbold’s  Son  &  Company,  Philadelphia, 
is  jiresident  of  the  new  corporation,  and 
C.  N.  Schnette,  of  San  Francisco,  con¬ 
sulting  engineer,  is  general  manager  at 
New  Almaden.  The  lease  is  for  35  years 
with  two  five-year  extensions.  Open-pit 
mining  as  well  as  underground  ex¬ 
ploration  will  start  following  ap|)roval 
by  S.E.C.  to  sell  the  stock.  Ore  will 
be  reduced  on  the  property  and  quick¬ 
silver  recovered  will  be  sold  by  the 
corjioration. 


ARIZONA 

Large  Stripping  Program 
Advances  at  Morenci 

Phelps  Dodge  Corporation  reports  that 
25.000,000  tons  of  waste  rocks  must  be 
removed  before  mining  operations  begin 
— Inspiration  Consolidated  Copper  Com¬ 
pany  produced  more  than  2,000,000  tons 
ore  in  1939 

►  In  the  annual  report  of  the  Phelps 
Dodge  Corporation  for  1939,  Louis  S. 
Cates,  president,  stated  that  at  the  Bis- 
bee  mines  of  the  Copper  Queen  Branch, 
the  Campbell,  Junction.  Cole,  and  Sacra¬ 
mento  divisions  of  the  Limestone  mines, 
produced  698,241  tons  of  ore.  More 
exploration  work  was  done  in  the  jiast 
year  in  areas  away  from  known  ore- 
bodies  than  in  previous  years.  On  the 
Dallas  fault  zone  in  the  Cole  mine 
there  have  been  some  particularly  ])rom- 
ising  developments.  The  area  east  of 
the  Campbell  fault  has  proved  to  be 
excessively  wet  and  preparations  are 
under  way  to  install  increased  pump¬ 
ing  facilities  and  to  drain  at  a  faster 
rate  than  in  the  past.  The  average 
rate  of  pumping  from  the  Junction  shaft 
was  over  6,600  g.p.m.  for  the  entire 
year.  The  Campbell  shaft  was  deepened 
and  concreted  381  ft.  and  the  bottom  is 
now  50  ft.  below  the  2,700-ft.  point. 

►  At  the  Morenci  Branch,  stripping  op¬ 
erations  in  the  open-pit  mine  continued 
on  schedule.  To  the  end  of  1939,  a  total 
of  16,567,541  tons  had  been  removed,  of 
which  8,868,278  tons  was  moved  during 
1939.  There  remain  approximately  25,- 
000,000  tons  of  waste  to  be  moved  be¬ 
fore  mining  operations  commence.  Shovel 
operations  were  concentrated  mainly  on 
the  south  side  of  Clay  Mountain,  in 
the  Colorado  and  Liverpool  areas,  open¬ 
ing  up  benches  to  meet  the  railroad  con¬ 
struction  schedule.  The  bulk  of  the 
waste  was  used  to  make  fills  on  the  rail¬ 
road  which  will  connect  the  open-pit 
mine  with  the  reduction  works.  Load¬ 
ing  and  haulage  continued  with  electric 
shovels  and  22|-cu.yd.  dump  trucks.  A 
total  of  574,212  tons  of  material  was 
mined  from  the  area  in  which  ore  has 
been  exposed  in  the  pit.  This  work  pro¬ 
duced  449,548  tons  of  ore,  which  was 
delivered  to  the  test  mill  by  5-cu.yd 
trucks.  Construction  of  the  railroad 
was  pushed  throughout  the  year.  In¬ 
cluding  the  main  line  and  the  switch- 
backs  in  the  pit,  approximately  22,900 
ft.  of  track  was  laid  in  1939.  Pre¬ 
liminary  excavation  and  grading  for  the 
new  reduction  works  was  started  in 
November.  New  pit  equipment  purchased 
included  two  electric  shovels  and  five 
diesel-electric  locomotives,  four  of  which 
were  jmt  in  temporary  service  at  Ajo. 
Test-mill  operations  were  started  early 
in  April  and  continued  steadily  through¬ 
out  the  year.  Tests  of  old  and  new 
equipment  were  conducted  in  all  units 
of  the  concentrator,  from  which  con¬ 
clusive  information  is  being  obtained. 
Further  experimental  work  on  crushing, 
grinding,  classification,  and  flotation 
equipment  is  being  continued  this  year. 
During  the  year  further  work  was  done 
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IVIOST  storage  batteries  look  very  much 
alike— on  the  outside.  With  jars  of  black 
rubber  and  painted  trays  of  wood  or  steel, 
even  Exides  look  very  little  different  from 
others.  And  if  Exide  develops  a  new  size  or 
type,  such  as  the  TLM,  the  ML,  the  ELM,  and 
the  MEH  types,  it  is  not  many  months  before 
other  manufacturers  have  a  size  to  meet  the 
Exide  rating. 

But  what  really  matters  are  the  things  you 
seldom  see— what  is  inside  a  cell,  and  what 
is  back  of  the  product. 

Inside  an  Exide-Ironclad  cell  you  will  find 
a  real  difference.  The  construction  of  an  Exide- 
Ironclad  positive  plate  is  unlike  that  of  all 
others  in  this  country.  The  active  material  of 
the  plate  is  contained  in  hard  rubber  tubes 
slotted  horizontally  to  permit  free  access  of 
the  electrolyte.  12Vi%  more  plate  surface  is 
exposed  to  the  action  of  the  electrolyte  than 
in  the  regular  flat  pasted  plate  construction 
of  the  same  dimensions. 

This  is  but  one  advantage.  The  active  mate¬ 
rial  is  so  firmly  held  in  place  and  its  loss  so 
greatly  retarded  that  the  Exide-Ironclad 
delivers  two  to  three  times  the  life  of  a  battery 
with  ordinary  plate  construction.  All  the 
inherent  advantages  of  the  regular  type  of 
lead  battery  are  fully  retained— its  high  power 
ability,  high  electrical  efliciency,  and  low 
internal  resistance,  with  great  ruggedness 
and  dependability  in  addition.  Only  the  Exide- 
Ironclad  can  give  you  all  these  advantages. 

Looking  further,  you  see  the 
company  behind  the  battery,  a 
company  that  is  one  of  America’s 
great  institutions.  Started  51 
years  ago  with  a  small  plant  and  IRDI 
an  organization  of  five  men,  it  DAT* 

consists  today  of  vast  factories  ly 

with  many  acres  of  floor  space  mipor,  r 
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BATTERIES 

With  Exide  MIPOR  Separators 

"MIPOR,"  Reg.  U.  S.  Pol.  Or. 


and  of  assembling  plants  in  principal  cities 
the  country  over.  It  is  a  company  grown  to  be 
the  largest  of  its  kind  in  the  world  because  of 
the  genuine  merit  of  its  products  and  its 
reputation  for  fair  dealing. 

It  has  always  been  devoted  exclusively  to 
the  manufacture  of  one  product— storage  bat¬ 
teries — and  its  foundation  policy  has  been  to 
build  its  product  for  each  class  of  service  with 
the  full  measure  of  excellence  that  its  long  ex¬ 
perience  and  ample  resources  could  provide. 

Behind  the  product  also  is  a  nation-wide 
service  organization,  which  does  not  wait 
for  you  to  call  on  it,  but  makes  regular  and 
frequent  visits  to  plants  in  which  Exides  are 
used,  with  the  purpose  of  insuring  you  the 
utmost  in  performance  and  the  longest  pos¬ 
sible  life  from  the  battery. 

Today,  more  and  more  buyers  are  looking 
back  of  the  product  before  they  buy.  That  is 
why  more  and  more  buy  Exide.  When  you 
need  a  battery,  don’t  base  your  selection  on 
outside  appearance  only.  Look  behind  it  as 
well  as  inside— and  you,  as  have  thousands 
of  others,  will  see  why  your 
*  ^  new  battery  must  be  an  Exide. 


THE  ELECTRIC  STORAGE  BATTERY  CO. 
Philadelphia 

The  World’s  Largest  Manufacturers  of 
Storage  Batteries  for  Every  Purpose 

Exide  Baneries  of  Canada,  Limited.  Toronto 
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whicli  assayed  48.63  per  cent  zinc.  At 
No.  3  hoist  a  new  motor-generator  set, 
with  a  capacity  approximately  the  same 
as  the  one  already  in  operation  there, 
was  purchased  and  installed.  During  the 
summer  shutdown  No.  3  hoist  was  re¬ 
built.  With  the  new  hoist  and  addi¬ 
tional  electrical  capacity  it  is  expected 
to  hoist  the  present  load  from  a  depth 
of  5,000  ft.  at  a  speed  of  2,000  ft.  per 
minute. 

►  During  1939  the  Inspiration  Consoli¬ 
dated  Copper  Company,  at  Inspiration, 
Ariz.,  mined  2,253,484  dry  tons  of  ore 
assaying  1.289  per  cent  total  copper,  of 
which  0.663  per  cent  was  oxide  copper, 
according  to  its  annual  report.  The 
average  tonnage  of  ore  mined  per  work¬ 
ing  day  was  7,437,  mined  at  the  rate 
of  29.7  tons  per  man-shift.  During  the 
last  three  months  of  the  year,  produc¬ 
tion  was  at  an  average  rate  of  11,076 
tons  per  working  day.  Of  the  total 
mined  during  the  year  112,113  tons 
came  from  development  work.  Opera¬ 
tions  at  the  leaching  plant  continued 
throughout  the  year.  In  the  main  leach¬ 
ing  plant  there  were  treated,  by  ferric 
sulphate  leaching,  2,254,120  dry  tons  of 
ore  from  which  the  slimes  had  been  re- 
moveil.  This  ore  averaged  1.273  per  cent 
total  copper,  of  which  0.641  per  cent 
was  in  oxidized  form.  Extraction  was 
98.44  per  cent  of  the  oxide  copper  and 
79.905  per  cent  of  the  sulphide  copper, 
or  89.238  i)er  cent  of  the  total  copper. 
The  slimes  removed  from  the  ore  were 
treated  at  the  concentrator  for  the  re¬ 
covery  of  their  sulphide  copper  content 
by  dotation,  the  tailings  from  this  opera¬ 
tion  being  treated  by  sulphuric  acid 
leaching  in  the  slimes  leaching  plant  to 
dissolve  the  oxide  copper.  The  amount 
of  slimes  so  treated  during  the  year  was 
147,693  dry  tons,  or  6.55  per  cent  of 
tlie  ore  mined.  The  average  copper  con¬ 
tent  of  the  slimes  was  1.509  per  cent, 
of  which  1.020  per  cent  was  in  oxidized 
form.  Extraction  in  the  slimes  leaching 
plant  was  90.54  per  eent  of  the  oxide 
copper  and  16.91  per  cent  of  the  sulphide 
copper,  or  77.83  per  cent  of  the  total 
copper  in  the  slimes  leached.  The  copper 
content  of  the  slimes  leaching  plant 
solutions  was  preci])itated  on  scrap  iron, 
and  the  resulting  cement  copper,  with 
cement  copper  from  the  stripping  of 
e.xcess  wash-water  solutions  from  the 
main  leaching  plant,  was  smelted  at  the 
International  Smelting  &  Refining  Com¬ 
pany’s  plant  at  Miami,  Ariz.  The  cop¬ 
per  so  produced  was  fire-refined  and  cast 
into  anodes  for  the  production  of  start¬ 
ing-sheet  copper  used  as  a  nucleus  for 
the  cathode  copper  produced  at  the 
electrolytic  plant.  Concentrating  opera¬ 
tions  during  the  year  were  confined  to 
the  flotation  treatment  of  the  slimes. 
The  concentrates  contained  46.81  per 
cent  copper,  and  were  smelted  at  the  In¬ 
ternational  Smelting  &  Refining  Com¬ 
pany’s  plant,  where  the  resulting  blister 
copper  was  cast  into  starting-sheet 
anodes.  The  combined  copper  recovery 
from  the  concentration  and  leaching  of 
slimes  during  tlie  year,  was  82.372  per 
cent.  Total  coj)per  recovery  from  the 
entire  operation  of  ore  and  slimes  treat¬ 
ment  was  88.751  per  cent.  The  produc¬ 
tion  of  copper  for  the  year  totaled 
51,576,333  lb.  William  D.  Thornton  is 
president  of  the  company  and  Thomas 
II.  O’Brien  is  vice-president  and  general 
manager. 


New  100-ton  flotation  plant  of  the  Callahan  Zinc-Lead  Company  near 
Duquesne,  Ariz.  Production  is  expected  to  start  in  April,  the  plant  treating 
silver,  lead,  zinc,  and  copper  ore  from  Kansas,  Holland,  and  Duquesne  mines 


during  the  second  half  of  the  year  with 
bath  smelting,  bnt  conclusive  results  will 
not  be  obtained  for  some  time. 

►  In  the  annual  report  by  Charles  F. 
Ayer,  president  of  Magma  Copper  Com¬ 
pany,  he  stated  that  the  average  net 
cost  of  producing  copper  after  deducting 
gold,  silver,  and  zinc  values  was  7.50c. 
per  pound.  This  cost  includes  all  op¬ 
erating  costs,  including  Arizona  taxes, 
Federal  Social  Security  taxes,  deprecia¬ 
tion  and  administrative  expenses,  but 
does  not  include  any  allowance  for  mine 
depletion,  caj)ital-stock  tax  or  Federal 
income  taxes.  The  comparable  cost  for 
the  year  1938  is  7.75c.  a  pound.  Total 
sales  of  refined  copper  during  the  year 
amounted  to  45,006,000  lb.  This  in¬ 
cludes  the  unsold  copper  at  the  begin¬ 
ning  of  the  year,  7,003,179  lb.,  the 
smelter  production  in  1939,  and  3,417,646 
lb.  sold  in  advance  for  future  delivery 
from  the  smelter  production  in  1940. 
The  average  selling  price  received  by 
the  company  in  e.xcess  of  all  commis¬ 
sions  and  delivery  charges  on  all  copper 
produced  in  1939,  including  the  un¬ 
sold  copper  at  the  beginning  of  the 
year,  was  10.65 Jc,  a  pound.  The  3,417,- 
646  lb.  sold  in  advance  has  been  made 
at  prices  averaging  about  12.30c.  a  pound 
net.  General  Manager  Koerner  reports 
that  during  the  month  of  January  a 
diamond-drill  hole  was  drilled  south 
horizontally  from  the  4,000-ft.  level, 
and  at  a  point  approximately  1,225  ft. 
from  the  collar  of  the  hole  a  vein  of 
good  width  was  cut.  The  sludge  assays 
sliowed  a  fair  width  of  good-grade  ore. 
Whether  this  discovery  is  of  major  im- 
j>ortant  can  be  determined  only  by  a 
great  deal  of  crosscutting  and  drifting. 
Mr.  Koerner  further  reported  that  a 
Carrier  centrifugal  refrigerating  ma¬ 
chine,  together  with  necessary  auxiliary 
ecjuipment,  was  purchased  and  installed 
()n  tlie  4,000  level  the  latter  part  of  the 
year.  Its  operation  has  loweretl  the 
temperatures  and  humidity  on  the  4,000 
level  appreciably,  and  work  there  should 
now  be  carried  on  with  average  effi¬ 
ciency.  The  mill  treated  236,991  tons 
fif  copper  ore,  assaying  5.22  per  cent 
copper,  and  67,074  tons  of  zinc-copper 
ore.  assaying  1.99  per  cent  copper  and 
8.09  jier  cent  zinc.  There  was  jiroduced 
and  sliipped  to  a  zinc  smelter  during 
tlie  vear  5,155  tons  of  zinc  concentrates. 


preparatory  to  the  construction  of  the 
new  pumping  plant  on  Eugle  Creek. 
Work  ha>  also  been  started  on  many 
of  the  auxiliary  facilities  which  will  be 
reipiircd  in  addition  to  the  new  re¬ 
duction  works  proper.  These  include 
a  large  amount  of  additional  housing, 
a  new  hospital,  a  nurses’  home,  and  mine 
change  room  and  office  building. 

►  At  the  New  Cornelia  Branch,  opera¬ 
tions  were  continuous  during  the  year 
with  the  exception  of  the  usual  sea¬ 
sonal  shutdown  in  summer.  At  the 
open  ])it.  there  were  mined  6,113,840 
tons  of  ore  and  7,164,148  tons  of  waste, 
of  which  1.521,400  tons  came  from  the 
Arkansas  Mountain  stripping  operations. 
Broken  ore  reserves  were  greatly  in¬ 
creased  during  the  year.  The  efficiency 
of  shovel  loading  increased,  blasting 
])ractices  were  improved,  and  general 
operating  efficiencies  were  well  main¬ 
tained.  During  the  latter  part  of  the 
year,  four  diesel-electric  locomotives, 
purchased  for  the  Morenci  Branch,  were 
under  test  to  determine  their  adapta¬ 
bility  to  pit  haulage.  Two  additional 
electric  shovels  were  purchased.  The 
concentrator  treated  6,107,206  tons  of 
ore.  On  this  increased  tonnage  the 
operating  costs  were  slightly  reduced, 
but  the  over-all  extraction  suffered  be¬ 
cause  of  a  larger  proportion  of  refractory 
ore  treated. 

►  The  United  Verde  Branch  produced, 
from  the  open  pit,  227,540  tons  of  ore. 
About  one-third  of  the  ore  tonnage  came 
from  the  pit  proper,  the  remainder  be¬ 
ing  clean-up  ore  from  the  walls.  Little 
ore  remains  to  be  recovered,  and  after 
it  has  been  won  the  pit  will  be  op¬ 
erated  solely  to  produce  waste  for  under¬ 
ground  stope  fill.  Shipments  of  siliceous 
ore  from  the  Jerome  and  Hopewell 
dumps  inereased  sharply  to  a  total  of 
167,49(1  tons.  The  concentrator  treated 
294,933  tons  of  ore  with  improved  ex¬ 
traction.  Beginning  with  the  second  half 
of  the  year,  only  underground  ores  were 
concentrated.  The  smelter  treated  851,- 
990  tons  of  new  metal-bearing  material. 
Fuel  oil  replaced  pulverized  coal  for 
furnace  use.  Experiments  were  started 
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WESTINGHOUSE  ELECTRIC  fie  MANUFACTURING  CO. 
EAST  PITTSBURGH,  PENNSYLVANIA 


WESTINGHOUSE  BUILDS  TOUGHNESS  AND 


IDLE  ..SHOVELS  cost  you  money.  To  minimize  this 
loss,  insist  on  Westinghouse  electrical  equipment . . . 
with  motors  that  have  the  extra  stamina  to  run  and  run 
and  run.  And  when  maintenance  is  necessary,  ready 
accessibility  makes  service  easy  and  inexpensive.  Result 
— more  “working  hours”  to  move  the  ore. 

You  will  find  Westinghouse  an  able  partner  in  solving 
any  electrical  mining  problem.  Matching  equipment  to 
the  job  is  a  Westinghouse  specialty,  developed  out  of 
long,  practical  experience  in  designing  and  building  all 
types  of  mining  apparatus.  Thus,  from  linestarter  or 
floodlight  to  Ignitron  rectifier  and  complete  switch- 
gear  .  .  .Westinghouse  equipment  “has  what  it  takes.” 

Call  on  your  local  office  to  assist  you  in  meeting  any 
electrical  heed.  You  can.  count  on  Westinghouse  ex¬ 
perience  to  help  you  move  the  ore  more  profitably. 


HOW  MUCH 


Your  “quotation”  from 
Westinghouse  includes 
more  than  a  piece  of  appa¬ 
ratus.  It  covers  intimate 
engineering  knowledge  of 
your  industry — necessary 
to  design  equipment  to 
meet  your  needs.  And  it 
embraces  accurate  appli¬ 
cation  experience  to  enable 
you  to 'obtain  the  greatest 
possible  return  from  your 
investment. 


OUTSIDE  THE  UNITED  STATES  AND  CANADA:  THE  WESTINGHOUSE  ELECTRIC  INTERNATIONAL  COMPANY,  150  BROADWAY,  NEW  YORK,  N.  Y.,  U.  S.  A 
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ELECTRICAL  PARTNER  OF  THE  MINING  INDUSTRY 
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Metal  and  mineral  control 

by  each  industrial  nation  has 
become  a  vital  nationalistic 
policy  everywhere  but  in  the  United 
States.  Uncle  Sam  still  undertakes  to 
influence  trade  relations  by  old  methods 
and  they  do  not  seem  to  be  working 
well. 

If  further  proof  were  needed,  there 
was  ample  during  March  that  interna¬ 
tional  relations  involve  mineral  raw  ma¬ 
terial  questions.  This  means  that  the 
mining  industry  of  this  country  is,  willy- 
nilly,  being  forced  into  political  situa¬ 
tions,  some  of  which  have  important 
domestic  partisan  significance  also.  The 
trade  agreements  battle  discussed  below 
is  one  of  these. 

Dents  Hull's  Top  Hat 

Perhaps  no  single  recent  move  has 
so  upset  the  State  Department  pro¬ 
gram  for  trade  agreements  as  has  the 
announcement  of  the  British  Government 
that  it  intended  to  control  by  license 
the  movement  of  canned  fruits  and  other 
quasi-luxury  foods  into  the  British  Isles. 
This  virtually  booted  Secretary  Hull’s 
silk  topper  into  a  most  unbecoming  i)iece 
of  headgear  to  wear  as  he  appeared  in 
further  support  of  legislation  extending 
the  trade  agreement  program  for  three 
years.  It  signifies  that  under  present 
circumstances  the  trade  agreement  even 
with  one  of  our  best  friends  means  noth¬ 
ing  when  the  pinch  of  money  controls  is 
felt  at  home.  It  practically  announces 
the  British  intention  to  disregard  the 
favors  granted  to  the  United  States  in 
the  British-American  trade  agreement 
by  a  system  of  nominal  import  controls 
that  are  virtually  an  embargo.  Tlie 
small  dollar  consideration,  perhaps  $10,- 
000,000  a  year,  of  this  first  action  is 
not  an  indication  of  small  importance 
so  far  as  policy  goes. 

The  scheme  of  bilateral  trade  negotia¬ 
tion  with  new  tariffs  of  world-wide  sig¬ 
nificance  is  apparently  too  slow  to  meet 
this  new  foreign  procedure.  Uncle  Sam 
urgently  needs,  Washington  is  just  dis¬ 
covering,  a  system  of  quotas  rather  than 
a  system  of  new  tariffs.  Probably  the 
only  reason  that  Assistant  Secretary 
Grady  and  his  staff  are  not  asking  Con¬ 
gress  for  radical  trade  bargaining  author¬ 
ity  is  that  they  know  Congress  would 
not  grant  it. 

Silver  Controversy 

Lines  of  battle  over  silver  policy 
I  are  again  being  drawn  in  Washing¬ 
ton.  The  occasion  is  the  real  pressure 
being  put  behind  Senator  Townsend’s 
bill  to  repeal  the  authority  of  the 
Treasury  to  buy  foreign  silver  under 
the  present  program.  As  in  most  other 
economic  legislation  of  international  sig¬ 
nificance,  domestic  politics  determines 
alliances. 

Perhaps  most  embarrassed  of  all  those 
involved  in  this  battle  is  Secretary  of 
Treasury  Henry  Morgenthau,  Jr.  He 
finds  himself  on  both  sides  of  the  fence. 
He  is  not  even  permitted  to  straddle  be¬ 
cause  of  the  political  meaning  of  any 
Treasury  policy  he  may  advocate.  His 
dual  personality  is  caused  by  two  inde¬ 
pendent  and  conflicting  desires. 

1.  The  purchase  of  more  foreign  silver 
is  a  questionable  fiscal  policy.  A  con¬ 
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servative  Secretary,  therefore,  is  con¬ 
strained  by  both  liead  and  heart  to 
refrain  from  acquiring  the  white  metal. 
According  to  conservative  economists,  it 
would  do  no  harm  to  most  American 
business  and  therefore  not  interfere  with 
corporation  tax  collection.  As  Treasury 
watch  dog  there  is  no  divided  allegiance. 
But — 

2.  The  Administration  wants  every 
possible  leverage  available  to  it  when 
international  negotiations  are  under  con¬ 
sideration.  As  a  loyal  supporter  of  the 
President  and  of  Secretary  Hull’s  trade 
agreement  program,  Secretary  Morgen¬ 
thau  knows  that  the  ability  to  buy  silver 
at  a  price  fixed  by  the  Treasury  is  a 
great  talking  point  in  many  negotiations, 
especially  with  Mexico.  Hence,  the  Secre¬ 
tary  would  like  to  be  able  to  pull  a 
strong  oar  of  silver  buying  authority. ' 
Loyalty  to  the  Administration  program 
has  outweighed  the  fiscal  officer  judg¬ 
ment  and  hopes,  and  Secretary  Morgen¬ 
thau  is  on  record  as  opposing  any  re¬ 
peal  of  this  authority. 

Another  angle  on  the  situation  is  the 
gold  buying  policy  of  the  Administration. 
If  silver  buying  were  stopped,  there 
would  immediately  be  demand  that  gold 
buying  cease  also.  The  Administration 
— and  Congress — want  the  Allies  to  win 
the  war.  To  stop  gold  buying  would 
handicap  the  Allies  greatly. 

The  Townsend  bill  limiting  silver¬ 
buying  could  be  forced  through  the 
Senate,  as  was  the  Hatch  clean-politics 
bill,  but  tremendous  logrolling  would  be 
required  in  the  House  to  pass  the 
measure. 

Strategic  Commitments 

^^HE  $10,000,000  appropriated  for  the 
fiscal  year  1940  has  been  expended. 
For  1941  both  Senate  and  House  agreed 
on  $12,500,000,  but  the  Senate  wanted 
$5,000,000  to  be  immediately  available. 
The  bill,  after  going  to  conference,  was 
reported  out  with  a  compromise  of 
$3,000,000  immediately  available.  Both 
Senate  and  House  must  approve  this 
conference  report  before  the  bill  goes  to 
the  President.  The  original  authoriza¬ 
tion  is  for  $100,000,000  to  be  expended 
by  June  30,  1943. 

Present  contracts  may  be  summarized 
as  follows: 


The  total  value  of  these  materials  adds 
to  only  slightly  over  eight  and  a  half 
millions.  The  balance  of  $1,328,347  is 
necessarily  being  held  in  reserve  until 
late  in  the  year  to  cover  duty  payment 
which  must  be  charged  against  this  ac¬ 
count,  freight  charges  for  moving  these 
materials  around  in  this  country,  over¬ 
age  on  actual  delivery,  and  other  minor 
items. 

One  Senate  enthusiast  for  the  stra¬ 
tegics  stockpile — Senator  Townsend,  of 
Delaware — ^has  gone  so  far  as  to  propose 
use  of  $500,000,000  of  the  gold  profits 
for  the  purchase  of  additional  strategic 
materials.  It  is  highly  improbable  that 
the  proposal  will  be  adopted,  for  two 
reasons.  First,  Uncle  Sam  could  hardly 
spend  that  much  effectively  in  the  pres¬ 
ent  chaotic  world  markets.  Second, 
neither  the  President  nor  Congress  is 
going  to  let  go  all  those  gold  profits 
when  budget  problems  are  so  serious  in 
the  immediate  pre-election  period.  It 
is  highly  improbable  that  the  spending 
between  now  and  July  1,  1941,  will  ex¬ 
ceed  the  sums  already  appropriated  or 
about  to  be  made  available. 

Cooperative  or  Forced  Probes? 

Mr.  ICKES  continues  to  seek  author¬ 
ity  to  pry  into  mining  affairs  as 
and  when  he  wishes.  The  Ickes-Bureau 
of  Mines  controversy  continued  during 
March  with  new  evidence  that  the  Secre¬ 
tary  did  not  wish  to  limit  mine  safety 
insj)ections  to  those  voluntarily  accepted 
by  the  industry.  This  is  one  of  the  five 
important  points  at  issue  descri))ed  in 
these  columns  in  the  very  first  interpre¬ 
tation  of  the  forced  resignation  of  Dr. 
Finch.  (See  E.dM.J.,  January,  page  70.) 

Although  relating  directly  only  to  coal 
mine  safety  questions,  the  present  issue 
has  as  great  importance  for  metal  miners 
and  producers  of  non-metallics.  The 
real  issue  is  whether  Federal  inspectors 
may  be  sent  into  a  mining  property  for 
snooping  desired  either  by  C.I.O.  or  by 
some  zealous  government  agent,  irrespec¬ 
tive  of  the  management’s  judgment  or 
rights.  If  Mr.  Ickes  has  his  way  the 
long-established  system  of  cooperation 
through  voluntary  inspection  will  be 
set  aside.  The  question  of  states’  rights 
will  then  be  blandly  disregaided. 

The  Bartley,  W.  Va.,  coal  mine  dis¬ 
aster  brought  this  matter  into  the  spot¬ 
light.  In  that  case  the  usual  Federal 
rescue  service  was  supplemented  by  the 
Bureau  engineers’  study  of  possible  or 
probable  causes.  The  Bureau  made  its 
findings  available  to  the  company  for 
its  assistance,  but  refused  further  re¬ 
lease.  United  Mine  Workers  officials 
demanded  access  to  the  report,  and  this 
was  granted  after  Secretary  Ickes  was 
informed  by  the  Solicitor  of  the  Depart¬ 
ment  of  Interior  that  tlie  Department 


Article  Quantity  Value  Source 

Quinine .  700,000  oz.  $404,600  Netherlands  East  Indies 

Tin .  4, 120  short  tons  3,915,088  Netherlands  East  Indies 

Quartz  crystals .  14,8001b.  98,875  Brazil 

Chromium  ore .  45,000  long  tons  1,373,600  Alaska  and  Turkey 

Manganese  ore .  76,000  long  tons  2,258,568  Cuba,  Canada,  Philippines. 

Brazil,  S.  Africa,  India,  and 
U.  S. 

Tungsten  ore .  425  short  tons  427,140  China 

M  anila  fiber .  6 , 800  bales  118, 582  Philippines 

Optical  glass .  11,4001b.  75,200  To  be  produced  by  Bureau 

- - — - - - —  of  Standards 

$8,671,653 
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nickel-iron-alkaline  battery  whose  performcuice  is 
measured  not  in  months  but  in  many  yeeus  of  useful 
life.  And  with  the  Edison  Electric  Cap  Lamp's  teeun- 
mate.  Skullgard,  you  get  the  combination  of  long- 
proved  head  protection,  correct  design  and  easy 
wearing  comfort  that  benefits  every  wearer. 

We  invite  you  to  size  up  these  two  outstemding 
products  on-the-job  in  your  own  operations!  We'll 
gladly  curange  an  actual  demonstration  for  you  at 
any  requested  time — entirely  without  obligation. 
Why  not  write  today? 


Better  light  for  the  miner  speeds  production.  Safe 
light  speaks  for  itself.  Well- protected  heads  keep 
men  at  work  and  off  the  compensation  rolls. 

So.  naturally,  you  find  that  in  progressive  mining  the 
best  lamps  and  finest  head  protection  easily  lead  the 
field— everywhere.  In  fact,  nine  out  of  ten  of  the 
electric  cap  lamp>s  installed  in  mining  properties  are 
EDISONS  .  .  .  anJi  more  M.S.A.  SKULLGARDS  are  in 
service  than  any  other  make  of  protective  hat. 

Only  in  the  Edison  Electric  Cap  Lamp  do  you  get  the 
maximum  obtainable  flood  of  effective  light — rock¬ 
steady,  unfailingly  dependable,  aimed  directly  at  the 
work.  Only  the  Edison  Lamp  provides  the  unique 


MINE  SAFETY  APPLIANCES  COMPANY 


BRADDOCK,  THOMAS  AND  MEADE  STS.,  PITTSBURGH,  PA.  .  .  .  DISTRICT  REPRESENTATIVES  IN  PRINCIPAL  CITIES 


M.  S.  A.  Products  include:  Breathing  Apparatus  . . .  Inhalators  . . .  Approved  Dust  Respirators  . . .  Masks  of  all  types  . . .  Gas  Indicators  . . .  Gas 
Detectors  .  .  .  Safety  Goggles  .  .  .  Protective  Hats  and  Caps  .  .  .  Edison  Electric  Cap  Lamps  .  .  .  Safety  Belts  .  .  .  Safety  Clothing  .  .  .  Dust 
Instruments  . . .  First  Aid  Equipment.  Descriptive  Bulletins  will  be  sent  on  request. 


had  authority  to  make  such  reports 
public.  The  Secretary  declared  that  it 
was  ill  the  public  interest  to  do  so.  The 
Bartley  report  is  now  available  for  jtuh- 
lic  inspection  on  tile  in  the  Bureau  of 
Mines. 

The  American  Minin"  Congress  took 
e.vception  to  this  breakiii"  of  lon"-estah- 
lished  practice  by  the  Secretary.  Mr. 
Ickes  replied  with  customary  vim,  brand¬ 
ing  the  American  Mining  Congre.ss  as 
“a  lobby  seeking  to  conceal  the  facts  on 
mine  accidents.”  One  thing  is  certain: 
Proponents  of  the  Federal  mine  inspec¬ 
tion  bilk  are  going  to  jilay  up  the  two 
great  mine  disasters  of  recent  weeks, 
that  at  the  Bartley  mine  and  the  more 
recent  one  at  the  St.  Clairsville,  Ohio, 
Willow  Grove  mine. 

Manganese  Awards 

OX  MARCH  18  the  Procurement  Di¬ 
vision  of  the  Treasury  Department 
made  the  final  manganese  purchases  ex¬ 
pected  from  the  current  fiscal  year’s  ap¬ 
propriation.  L.  W.  Ijambert.  I’^pper  Lake 
County,  Calif.,  was  awarded  a  contract 
to  supjily  manganese  ore  under  Schedule 
S-18.  opened  March  ti,  as  follows:  Grade 
B  (Philippines),  o.OOO  tons  (ioc.  l.t.ii. 
(cents  jier  long  ton  unit  of  contained 
manganese ) .  $1 56.000. 

An  additional  award  was  also  an¬ 
nounced  on  March  18  as  being  made  in 
lieu  of  a  defaulted  bid  in  an  earlier 
award.  This  was  the  Greenbrier  Mining 
Company  bid  ( See  E.dM.J.,  November, 
1939,  page  27).  The  new'  award,  an¬ 
nounced  as  ‘‘juirchased  against  contrac¬ 
tor’s  account,”  was  to  Lucien  L.  Patrick, 
Los  Angeles.  Calif.  Grade  A  (domestic). 
5,000  tons  »i2c.  l.t.u.,  $148,000. 

News  "Fines" 

Taxing  Machines — Probably  with  his 
tongue  in  his  cheek.  Senator  O’Mahoney 
introduced  a  hill  during  March  which 
would  provide  for  a  heavy  new  Federal 
tax  on  labor-saving  machinery.  This 
is  the  orthodo.x  conclusion  of  that  school 
of  economists  which  argues  that  all  ma¬ 
chinery  destroys  jobs.  Washington  does 
not  expect  TNEC  officially  to  back  this 
radical  proposal,  but  it  shows  how  far 
hack  toward  the  horse-and-buggy  days 
sfime  folks  are  looking  in  their  effort 
to  find  reemployment.  Nothing  is  too 
strange  for  Washington  in  this  search. 

TNEC  Continues — It  is  now  definitely 
planned  that  TNEG  w’ill  make  its  major 
re[)ort  to  Congress  next  December.  Thus 
the  results  of  its  long  economic  study 
would  be  available  at  the  opening  of 
the  next  Congress.  But  they  will  re¬ 
main  confidential  until  after  election 
day,  a  thing  politically  expedient  for 
tho.se  who  wish  some  of  the  recommenda¬ 
tions  to  be  rather  drastic. 

WPA  “Rock  Drilling”  Booklet — Study¬ 
ing  rock  '  drilling  technics,  the  WPA 
group  has  made  an  extended  statistical 
analysis  from  which  it  draws  some 
rather  interesting  conclusions.  For  ex- 
anifde:  “.Strength  and  endurance  are  no 
longer  so  important  to  the  driller  as 
«piick  reaction  time  and  training  in  the 
use  of  mechanical  devices”  and  “Long¬ 
time  forces  will  make  for  an  increase 
in  the  number  of  men  employed  in  drill¬ 
ing  at  mines.”  The  full  re[)ort  of  this 
study  as  to  the  technologic  factors  de¬ 


termining  the  e.xtent  of  employment  in 
mining  is  titled  “Mineral  Technology 
and  Out])ut  I’er  Man  Studies — Rock 
Drilling,”  National  Research  Project  Re- 
j)ort  No.  E-11,  by  C.  K.  Nighman  and 
O.  E.  Kiessling.  It  was  made  by  the 
National  Research  Project  in  cooperation 
with  the  Bureau  of  ^Mines.  Those  in¬ 
terested  should  re(|uest  this  document 
from  Works  Progress  .Administration. 
1734  New  A  ork  Avenue,  N.  W.,  Wasliing- 
ton,  1).  C. 

Tin  Placer  Mining— .Application  fild 
by  the  American  Mining  Congress  for 
the  exemption  of  optm-cnt  or  surface 
mining  of  tin  in  .Alaska  from  the  jiiaxi- 
mnm  provision  of  the  Fair  Labor  Stand¬ 
ards  Act  of  1938.  because  it  is  a  branch 
of  an  indtistry  of  a  seas<»nal  nature,  was 
approved  by  the  Department  of  Labor  on 
Alarcli  18. 


MINING  CONGRESS 
TO  MEET  IN  COLORADO 
SPRINGS 


SL'LECT’/O.A’  of  Colornilo 
fis  .s-i7c  for  the  ^ierenth  Anvunl 
Metnl  Mininff  ('onrention  and  Ex- 
poxition  of  the  Amerienn  Mini  lift 
fovgrexx  hos  heen  otnioinieed  hp 
-Julian  It.  Conorer,  fteeretarp  of 
the  orffnnization.  The  nieetinp  irill 
he  held  Sept.  IG—JU  at  the  Broad¬ 
moor  Hotel. 

MERRlLh  E.  SIIOUI*,  prexident  of 
The  Golden  Cyele  Corporation,  hax 
heen  elected  chairman  of  the  Board 
of  Governorx  of  the  Mining  Con- 
grexx'  Wextern  Divi.xion.  under 
whoxe  auxpieex  thexe  annual  eon- 
rentionx  and  expoxitionx  are  held. 
.Appointment  of  eommitteex  to 
draft  planx  for  the  meeting  will 
he  made  .xhorlly. 


Mining  Loans  Approved 

The  following  is  a  list  of  mining 
loans  approved  by  the  Reconstruo- 
tioji  Finance  Corjmration  from  the 
period  Sept.  1,  1930,  through  February 
29.  1940. 

Ixy-ation  Amount 

(County)  Applicant  Approved 

Arizona 

Yavapai  Steve  Loncar  (o)  11.5,000 

Wiekenburg,  Arizona 

California 

Stia-sta  French  Gulch  Dredging  Company  160,000 
1367  Russ  Building 
San  Francisco,  California 

Butte  Oroville  Gold  Dredging  Company  (o)  180,000 
2052  Bird  Street 
Oroville,  California 

Colorado 

Park  South  Platte  Dredging  Company  750,000 
1805  Mills  Tower 
San  Francisco,  California 

Washington 

Okanogan  Arlington  Mines,  Inc.  20,000 

Commercial  Bank  Building 
Okanogan,  Washington 

(a)  Note  —  Including  loans  previously  authorized 
Total  amount  of  mining  loans  authorized .  $14,923,100.00 


Total  amount  of  mining  loans  cancelled .  .  7 ,472,000. 00 

Total  amount  of  mining  loans  disbursed. .  5,330,438.60 

Total  amount  of  mining  loan  repayments 
and  other  deductions .  2,416,087.55 


Research  Fellowships 

The  University  of  Maryland  in  co¬ 
operation  with  the  Bureau  of 
Mines,  offers  three  fellowships  for 
research  in  the  field  of  engineering  and 
a|)plied  science.  Payments  are  made  at 
the  end  of  each  month  and  amount  to 
$600  for  the  year.  Applications  with  a 
certified  copy  of  college  record,  appli¬ 
cant’s  photograph,  statement  of  technical 
and  practical  experience  (if  any),  and 
letters  from  three  persons,  such  as  in¬ 
structors  or  employers,  will  be  received 
up  to  May  1,  1940.  Address  the  Fellow¬ 
ship  Committee,  Eastern  Experiment 
Statif»n,  Bureau  of  Mines,  United  States 
Department  of  the  Interior,  College  Park, 
Aid. 


1939  Lake  Superior  Iron  Ore  Shipments 

Mine  shiy)ments  of  I.,ake  Superior  iron  ore  from  the  various  ranges,  for  19,39  as  re¬ 
ported  by  the  Lake  Snperior  Iron  Ore  Association  and  the  tonnage  of  beneficiated 
ores  are  given  in  the  following  table: 

Summary  In  Long  Tons 


Michipicoten  (Canada) . '. .  71 ,9.58 

Grand  Total .  45,072,61.5 


To  Upper 
Lake  Ports 

All-Rail 

Total 

29,982,408 

1,400,1.34 

1,286,904 

5,341,939 

4,832,184 

2,1.57,088 

3.32,449 

17,226 

3,769 

3,619 

75,439 

3,508 

30,314,857 

1,417,360 

1,290,67.3 

5. 345..  5.58 
4,907,623 

2. 160..  596 

45,000,657 

71 ,9.58 

426,010 

39,349 

45,436,667 

111,307 

45,072,615 

475,359 

45,547,974 

Beneflriated  l.4ike  Superior  Ore,  Year  1939,  in  Ix>ng  Tons 


Product 
Washed . .  . . 

Jigged . 

Hi-Density . 
Sintered . . . . 
Dried . 


Minnesota 
4,600,077 
969,518 
177,835  (a) 
2.54,224 
219,709 


Total  concentrates . 


Michigan  &. 
Wisconsin 


6,221,36.3 

9,84.3,244 

3, 696,. 507 

16,064,607 

3, 696,. 507 

Sintered  (Canadian) .  . 

Total  beneficiated .  16,064,607  3,696,507 

(a)  Includes  11,019  tons  of  cone  tailings  shipped  as  siliceous  ore. 


Total 
4,600,077 
969,518 
177,835  (a) 
2.54,224 
219,709 

6,221,363 
13, .5.39, 751 

19,761,114 

111,307 

19,872,421 
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DENVIR  FIRE  CLAY 


EL  PASO, TEXAS 
NEW  YORK,  N. Y. 


DENVER, COLO.,  U.S.A 


And  the  Assayer,  "Key  Man  of  Mining,"  knows  that  accuracy 
depends  not  alone  upon  his  skill  and  experience,  but  also  upon 
the  accuracy,  vuiiformity,  and  dependability  of  his  tools. 

FAULTY  EQUIPMENT  CANNOT  BE  TOLERATED  IN  THIS 
IMPORTANT  WORK. 


Assay  Furnaces  have  set  the  mining  world's  stand* 
*  ard  of  performemce  for  more  than  half  a  century. 

Rugged,  simple  design;  efficient,  economical  and  rapid  in 
operation.  All  refractory  parts  are  extremely  durable.  Single 
and  multiple  units  available — ^for  burning  oil  under  low,  medium 
or  high  pressure;  gas;  gasoline;  coal  or  coke. 


WfUie  ^04  QatcMuf  13 
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When  pipe-joints 

ieak 


threaded  or 
flanged 

.  .  .  the  quickest,  surest  and  most 
economical  remedy  is  to  reas¬ 
semble  with  SMOOTH-ON  No.  3. 
Seals  permanently  against  steam, 
water,  oil,  gas,  air,  and  many 
chemicals.  Fills  every  void,  and 
will  not  shrink,  shift,  or  blow  out. 
Has  the  same  coefficient  of  expan¬ 
sion  as  the  pipe  itself,  and  re¬ 
mains  tight  regardless  of  vibra¬ 
tion  and  changes  of  temperature 
or  pressure.  For  complete  and 
lasting  protection  against  trouble, 
always  make  up  new  joints  with 
SMOOTH-ON  No.  3. 

Buy  Smooth-On  No.  3  in  1  or  5-lb.  can  or 
25-lb.  keg  from  your  supply  house  or  if 
necessary,  from  us.  For  your  protection, 
insist  on  Smooth-On,  used  by  engineers 
and  mechanics  since  1895. 


SMOOTH-ON 

CEMENTS 


Motor  Car  Md  Boat, 
Home,  Factory 

Power  Plant 


SMOOTH-ON  MFC.  CO.,  Dept.  13 
570  Communipaw  Ave.,  Jersey  City,  N.  J. 

Please  send  SMOOTH-O.N  HANDBOOK. 


Name 

Address 


S)oituM 

SMOOTH-ON 


The  40-page 
Smooth-On  Hand¬ 
book  which  ex- 
plains  how  t  o 
make  170  repairs 
of  these  kinds.  Its 
practical  sugges¬ 
tions  are  based  on 
the  experience  of 
thousands  of  engi¬ 
neers.  Be  sure  to 
write  for  your 
copy  today. 


Suriace  plant  of  the  Consolidated  Chollar,  Gould  &  Savage  property  on 
the  Comstock  Lode  at  Gold  Hill,  Nevada.  The  company  recently  completed 
construction  of  a  new  crushing  plant 


NEVADA 

Manganese  and  Mercury 
Deposits  Being  Developed 

Preliminary  work  under  way  on  manga¬ 
nese  claim  in  Pumpernickel  Valley  dis¬ 
trict — Quicksilver  properties  in  Humbolt 
and  Mineral  Counties  active — Testing  on 
large  gold  placer  nears  completion 

►  Manganese  deposits  in  the  Pumper¬ 
nickel  Valley  district,  in  Pershing 
(  ounty,  including  the  Black  Diablo  mine, 
have  been  taken  under  lease  and  option 
by  men  from  Provo,  Utah,  who  are  pre¬ 
paring  to  ship  the  ore  to  a  plant  at 
Provo.  The  OTjeaiy-IIicks  jtroperty  was 
leased  to  K.  H.  Richards  and  Hollis  K. 
Chatwin,  of  Provo  and  Salt  Lake  City, 
and  the  Black  Diablo  or  Clough  group 
to  B.  D.  Palfreyman,  of  Provo,  who  was 
said  to  have  filed  with  the  Treasury 
Dej)artment  a  bid  for  delivery  of  manga¬ 
nese  ore.  Equijmient,  including  comj)res- 
sors  and  bulldozer  for  surface  stripping, 
has  been  provided. 

►  Cinnabar  claims  known  as  the  Cordero 
group,  situated  near  McDermitt,  in 
northern  Humboldt  County,  have  been 
taken  under  option  jointly  by  the  Horse 
Heaven  Mines,  Inc.,  of  Portland,  Ore., 
and  the  Sun  Oil  Comi)any,  of  Philadel¬ 
phia.  Mine  equipment  and  a  diesel  power 
unit  w-ere  said  to  have  been  ordered. 
IL  E.  Gardanier,  said  to  be  field  engi¬ 
neer  for  the  optionees,  secured  the  op¬ 
tion  for  J.  Edgar  Pew,  head  of  both 
participating  companies,  and  Samuel  H. 
Williston,  vice-president  and  geologist 
for  the  Sun  Oil  Company. 

►  Discovery  of  a  body  of  rich  cinnabar  in 
workings  of  the  Mina  Mercury  Company 
in  the  Pilot  range.  Mineral  County,  has 
been  followed  by  increased  furnace  pro- 
duetion  of  mercury,  lessees  of  the  prop¬ 
erty  having  shipped  25  flasks  in  one 
recent  week.  The  property,  idle  for  many 
years,  has  been  under  lease  for  some 
time  to  A.  J.  Anderson,  of  California, 
and  work,  resumed  within  the  past 
three  months,  is  directed  by  L.  B. 
Spencer,  engineer,  of  Mina. 


►  Test  work  conducted  by  the  Natomas 
Comjiany  in  r€*cent  months  is  nearing 
completion  on  a  broad  alluvial  fan  below 
the  mouth  of  Copper  Canyon,  in  Lander 
County.  The  claims  are  under  option 
to  a  group  composed  of  heads  of  the 
Natomas  Company  and  San  Francisco 
business  men.  Selection  of  dredging 
equipment  will  be  made  shortly.  W.  G. 
Donaldson,  associated  formerly  with  En¬ 
gineer  Greenan  in  the  Philippines,  has 
been  in  charge  for  the  Greenan  Placers, 
Inc.  Richard  Smith  is  directing  work 
for  the  Natomas  Company  as  superin¬ 
tendent  and  Col.  W.  H.  Lanagan  is  con¬ 
sulting  engineer  for  that  comjiany. 

►  Several  patented  claims  on  the  Bruns¬ 
wick  lode,  in  the  Comstock  district,  in¬ 
cluding  some  early-day  producers  of 
note,  have  been  acquired  under  option 
by  N.  H.  Getchell,  vice-president  of  the 
Getchell  Mine,  Inc.,  who  was  reported 
also  to  have  purchased  outright  the 
Trimble  custom  mill,  at  Silver  City,  a 
.‘lo-ton  j)lant  employing  flotation  and 
table  concentration. 

►  Early  construction  of  a  50-ton  flota¬ 
tion  mill  is  planned  by  heads  of  the 
Mountain  City  Development  Comj»any, 
lately  formed  by  Pocatello,  Idaho,  men 
to  operate  the  Telephone  sold-silver  mine 
at  Merritt  Mountain,  (i  miles  northeast 
of  Mountain  City,  Nev.  The  property, 
bought  from  \V.  C.  Schilfman,  of  Moun¬ 
tain  City,  is  near  that  of  the  After¬ 
thought  Mines  Corjioration,  formed  last 
year  as  a  subsidiary  of  Mountain  City 
Copper  Comj)any,  with  J.  J.  Lillie,  man¬ 
ager.  F.  L.  Randall,  of  Mountain  City, 
is  superintendent  for  Mountain  City  De¬ 
velopment  Company. 

►  At  the  Nevada  Consolidated  Copper 
Corporation’s  property,  a  subsidiary  of 
Kennecott  Copper  Corporation,  E.  T. 
Stannard,  president,  said  the  stripping 
program  on  the  south  and  southwest 
sides  of  Liberty  Pit  was  actively  pros¬ 
ecuted;  the  Star  Pointer  shaft  was  sunk 
180  ft.  preparatory  to  mining  that 
part  of  the  Ruth  orebody  which  lies  be¬ 
low  the  ninth  and  is  tributary  to  the 
eleventh  extraction  level.  A  limited  ton¬ 
nage  of  ore  was  mined,  the  output  being 
slightly  higher  in  the  seeond  half  of  the 
year  than  in  the  first.  Due,  however, 
to  receipt  of  increased  ore  tonnages  from 
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Consolidated  Coppermines  Corporation 
for  treatment  under  the  contract  be¬ 
tween  tlie  two  conii)anies,  tlie  reduction 
jdaiit  was  operated  at  approximately 
three-fourths  capacity.  The  only  capital 
expenditure  incurred  was  in  connection 
with  the  installation  of  a  dust-collectin" 
system  in  the  sampling  mill  at  McGill. 

►  Lessees  working  on  the  1,200-ft.  level 
of  tlie  White  Caps  mine,  at  Manhattan, 
Nye  County,  are  said  to  have  opened  a 
15-ft.  width  of  gold  ore  that  sampled 
around  $40  per  ton.  Homer  L.  Williams 
is  manager. 


SOUTH  DAKOTA 


Yates  Shaft  Expected  to  | 
Be  Ready  This  Summer 

Annual  Report  of  Homstake  Mining  Com-  > 
pany  shows  that  more  than  one  million  j 
tons  of  ore  were  treated — New  vein  under 
development 

►  Guy  N.  Bjorgc.  general  manager  of 
Homstake  Alining  Company,  in  the  an¬ 
nual  report  of  the  company  stated  that 
operations  during  1030  were  normal  in 
all  departments.  Production  was  1.62 
per  cent  higher  than  in  1038  and  the 
gross  income  for  gold  and  silver  pro¬ 
duced  was  3.31  ])er  cent  higher.  It 
is  expected  that  production  for  1040 
will  he  slightly  lower  than  in  the  past 
yeai’.  Operating  ex])enses  exclusive  of 
taxes  were  slightly  higher  in  1039  than 
in  1038.  Total  taxes  were  $3,132,612.11, 
which  is  slightly  higher  than  in  1038. 
This  amounted  to  $2.24  per  ton  of  ore 
mined.  The  reserve  of  developed  ore 
is  18,306,001  tons.  Of  this  reserve 
7, (>63.400  tons  are  in  the  new  ledge 
which  has  been  under  development  for 
the  ]>ast  three  years.  This  ore  is  ma¬ 
terially  lower  in  grade  than  that  in 
the  main  ledges.  Production  from  this 
ledge  began  in  1930  and  will  he  sub¬ 
stantially  increased  in  1940.  It  is  ex- 
|)ected,  therefore,  that  the  grade  of  ore 
|)roduced  in  1940  will  he  slightly  lower 
than  that  for  1039.  All  changes  result¬ 
ing  from  reconstruction  of  cyanide  sand 
))lant  No.  1  are  completed.  Improve¬ 
ments  in  the  metallurgical  plants  which 
began  with  the  construction  of  cyanide 
sand  plant  No.  3  in  1933  have  resulted  in 
material  economies  in  treatment  cost. 
Yates  shaft  construction  has  made  ex¬ 
cellent  progress.  In  the  shaft,  3,426  ft. 
of  pilot  raises  are  completed,  of  which 
1,714.5  ft.  have  been  stripped  to  full 
size  and  timbered.  The  hoist  building, 
headframe,  and  crusher  house  are  nearly 
completed  and  installation  of  equipment 
is  under  way.  It  is  expected  that  the 
shaft  will  be  ready  for  operation  soon 
after  the  middle  of  the  year.  The 
winze  from  the  4,100-ft.  level  was  sunk 
to  the  4,650-ft.  level  and  543  ft.  of  level 
development  was  completed  on  the  4,550- 
ft.  level.  Precipitation  was  again  be¬ 
low  normal  and  power  output  from  the 
hydroelectric  plants  was  the  lowest  on 
record.  Bullion  produced  during  1939 
was  reported  to  be  valued  $19,922,964.60. 
During  the  year  1.400,015  tons  of  ore 
were  milled,  realizing  an  average  of 
$14.23  ])er  ton. 


Nevada’s  New  Important  Gold  Producer 
NORTHUMBERLAND— 300  TON  CYANIDE  MILL  .\ND  DIESEL  POWER 

PLANT 


An  Unusual  Ore 
Requiring  Unusual  Treatment 


Southwestern  metallurgists  developed  the  unique  process 
to  which  this  ore  is  amenable — an  accomplishment  that  is 
possible  only  in  a  completely  equipped  laboratory  and  by 
skilled  technicians  such  as  Southwestern  facilities  afford. 
Southwestern  engineers  designed  the  plant  in  all  its  functional 
and  construction  details,  assuring  smooth  mechanical  perform¬ 
ance  in  keeping  with  the  predetermined  metallurgical  flow¬ 
sheet. 

This  is  the  able  and  conscientious,  fine-precision  engineer¬ 
ing  which  Southwestern  gives  to  every  mill  job,  large  or  small. 
Twenty-five  years  experience,  world-wide  in  the  field  of  ore- 
mill  engineering  and  construction,  is  your  added  assurance 
of  thorough  satisfaction  in  every  detail  from  plan  to  plant. 


Consult  Southwestern — 
Without  obligation  on  your  part. 


Southwestern 


4800  Santa  Fe  Avenue 

^s^n^eles.  Calif 
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GIVES  YOU  JEFFREY 

EFFICIENCY  and 
ECONOMY  IN  A 

SMALL,  COMPACT  PACKAGE 

•  Typical  of  the  ability  of  Jeffrey 
locomotives  to  meet  every  haulage 
and  gathering  requirement  in  coal 
and  metal  mines,  this  small  ll/2-ton 
Trammer  locomotive  will  keep  tram¬ 
ming  expense  down  to  a  minimum. 
Power  is  ample  for  quick  handling  of 
cars  .  .  .  motor  and  electrical  parts 
are  protected  against  splashing  and 
dripping  water.  26"  wheel  base  to 
take  sharp  curves  and  to  enter  the 
smallest  cages,  gauge  down  to  18" 
and  small  overall  dimensions.  Trolley 
and  storage  battery  types.  Write 
for  literature. 
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UTAH 


South  American  Mines 
Ship  to  Midvale  Smelter 

European  war  diverts  some  silver-lead- 
antimony  concentrates  to  this  country  that 
formerly  went  to  Germany — Utah  Copper 
Company  to  centralize  all  research  activi¬ 
ties  at  Arthur — Tintic  Standard  planning 
erection  of  concentrator 

!  ►  Eighteen  hundred  tons  of  silver-lead- 

antiinonj'  concentrate  has  arrived  at  the 
Midvale  plant  of  the  United  States 
Smelting  Refining  &  Mining  Company 
:  from  Chile  via  Los  Angeles.  This  ship- 
I  ment,  the  first  of  its  kind  to  reach  Utah, 
came  via  the  Pacific  on  the  Norwegian 
j  motor-ship,  “Indra.”  Ordinarily  such 
I  consignments  are  shipped  to  Germany. 

;  The  shipment,  according  to  F.  S.  Mulock, 

:  vice-president  and  general  manager  of 
western  operations  for  the  U.  S.  Smelt¬ 
ing,  Refining  &  Mining  Company,  to  be 
followed  by  others  is  the  prodnct  of  sev¬ 
eral  mines  in  Chile,  Peru,  and  Bolivia. 
Mauricio  Hochschild  &  Company  were 
I  the  shippers. 

►  In  the  annual  report  of  Kennecott 
Copper  Corporation,  E.  T.  Stannard. 
president,  stated  that  a  total  of  27,558,- 
108  tons  of  ore  having  a  calculated 
average  assay  of  1.02  per  cent  copper 
was  treated  at  the  four  domestic  prop¬ 
erties  of  the  Corporation.  Copper  output 
amounted  to  502,570,103  lb.,  or  about  50 
jier  cent  more  than  the  1938  production 
of  334,816,884  lb.  In  addition  to  the 
ore  mined,  approximately  36,573,000  tons 
t  of  non-commercial  overburden  were  re- 
j  moved  at  the  power-shovel  properties  in 
I  Utah,  Nevada,  and  New  Me.xico,  this 
1  tonnage  being  equivalent  to  1.40  tons 
I  overburden  jjer  ton  of  ore  sent  to  the 
;  respective  concentrating  mills.  At  the 
Utah  property  the  area  now  coveretl  by 
mining  and  stripping  operations  totals 
about  648  acres.  Copper  production 
varied  from  an  average  of  around  23,- 
000,000  lb.  per  month  from  January  to 
August,  inclusive,  to  a  high  of  almost 
40,000,000  lb.  in  November  and  Decem¬ 
ber.  Recoveries  at  tbe  concentrating 
plants  were  maintained  at  practically 
normal  levels  when  handling  the  heavier 
tonnages.  Miscellaneous  additions  and 
improvements  were  made  at  the  mine 
and  mills,  with  dust  control  facilities 
and  shops  for  repairing  cars  and  loco¬ 
motives  receiving  particular  attention. 
Ten  brick  and  stucco  houses  were  erected 
at  the  Copperton  townsite  to  })rovide 
additional  bousing  facilities  for  em¬ 
ployees,  making  a  total  of  164  houses 
at  this  location.  A  new  administration 
building  was  conij)leted  at  the  Arthur 
plant,  and  the  old  building  is  now  being 
remodeled  into  an  up-to-date  laboratory, 
which,  when  completed,  will  make  pos¬ 
sible  tbe  centralization  of  all  research, 
assay,  and  chemical  work.  Several  wells 
drilled  within  tbe  past  two  years  to 
insure  a  reserve  water  supply  for  con¬ 
centrating  purposes  in  the  event  of  ex¬ 
treme  drought  conditions  were  equipped 
with  pumps  and  made  ready  for  service, 
^lolybdenite  production  from  tbe 


mines  of  Kennecott  Copper  Corporation 
in  1939  amounted  to  12,055,554  lb.,  in¬ 
cluding  111,561  lb.  produced  in  an  ex¬ 
perimental  way  at  the  Braden  plant,  in 
Chile.  The  molybdenite  content  of  the 
ore  treated  at  the  Utah  and  New  Mex¬ 
ico  properties  averaged  0.0354  per  cent 
and  the  recovery  was  71.31  per  cent.  In 
contrast,  the  1938  recovery  was  60.08 
per  cent  and  in  1937,  the  first  full  year 
of  operation,  43.41  per  cent.  The  de¬ 
mand  for  molybdenite  was  seriously  cur¬ 
tailed  on  the  outbreak  of  war  and  largely 
as  a  result  thereof  the  entire  produc¬ 
tion  was  not  sold.  Since  December  the 
market  has  been  narrowed  even  more 
and  there  has  been  a  further  accumula¬ 
tion  of  unsold  product. 

►  During  the  year  1939  the  average 
grade  of  ores  mined  at  the  property  of 
the  Tintic  Standard  Mining  Company, 
was  lower  than  in  the  previous  year, 
according  to  the  annual  report  submitted 
by  James  W.  Wade,  president.  As  greater 
depth  is  reached,  the  ore  bodies  are 
more  homogeneous,  and  selective  mining 
is  less  effective  in  separating  the  ore 
into  classes  for  shipment  to  the  smelters. 
Such  necessary  selection  can  be  made 
more  economically  by  a  mill.  During 
tbe  year,  metallurgical  tests  were  con¬ 
ducted  on  the  ores,  and  plans  and  esti¬ 
mates  of  the  cost  of  construction  of  a 
milling  plant  are  now  being  considered. 
Development  work  disclosed  ore  bodies 
distinctly  different  from  those  previously 
mined.  The  ores  developed  on  the  1,450- 
ft.  level  in  the  quartzite  lying  below 
the  ores  previously  mined  are  pre¬ 
dominantly  gold,  silver,  and  copper. 

►  Tbe  Mayflower  Tunnel  has  been  ad¬ 
vanced  to  beyond  the  7,000-ft.  mark  in 
the  New  Park  Mines  property  at  Park 
City,  reports  W.  H.  H.  Cranmer,  presi¬ 
dent  and  general  manager.  Production 
has  been  stepped  up  from  500  tons  to 
1,100  tons  a  week.  Gross  value  of  tbe 
ore  is  .$17.85  and  a  net  of  about  $14.00 
a  ton  after  smelter  charges. 


COLORADO 

Vanadium  Corporation  to 
Increase  Production 

Mining  operations  scheduled  for  two-shift 
basis — Idarado  Mining  Company  planning 
development  in  San  luan  district 

►  The  Vanadium  Corporation  of  Amer¬ 
ica  will  start  working  two  shifts  of 
miners  on  the  Fall  Creek  mine,  at  Va¬ 
nadium,  as  soon  as  weather  conditions 
permit.  Bery  Hughes,  representative  of 
the  Vanadium  Corporation,  states  this 
will  ]>robably  be  around  May  1. 

►  Work  on  the  property  of  Moraine 
Mining  Company  in  Leadville  has  been 
discontinued  due  to  unfavorable  develop¬ 
ment,  but  Resurrection  Mining  Com- 
j)any,  owned  jointly  by  Hecla  Mining 
Company  and  the  Newmont  Mining  Cor¬ 
poration,  continued  development  through¬ 
out  the  year.  Due  in  part  to  limiteil 
success  in  development,  and  in  part  to 
the  high  prices  at  which  idle  properties 
are  still  held  in  this  almost  deserted 
camp,  erection  of  the  reduction  plant 
])rogrammed  for  the  summer  of  1939 
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has  been  held  up,  but  may  be  carried 
out  during  the  summer  of  1940,  accord¬ 
ing  to  the  annual  report  of  the  New- 
mont  Mining  Corporation.  During  the 
year  the  corporation  joined  Sunshine 
Mining  Company  and  others  in  the  con¬ 
solidation  of,  and  subsequent  provision 
of  capital  for,  development  of  a  large 
area  in  the  San  Juan  district  of  Colo¬ 
rado.  Some  low-grade  ore  is  known 
to  exist  in  the  property  and  a  leisurely 
development  program  will  be  initiated 
in  1940  to  prospect  other  veins  made 
accessible  by  extension  of  a  haulage 
tunnel  into  hitherto  undeveloped  areas. 
Newmont  has  had  a  financial  interest 
in  this  area  for  some  years.  The  con¬ 
solidation  has  initiated  develo])ment  un¬ 
der  caption  of  Idarado  Mining  Company. 

►  Clima.x  Molybdenum  Company,  accord¬ 
ing  to  the  report  of  Max  Schott,  presi¬ 
dent,  produced  slightly  less  than  22.000,- 
000  lb.  of  molybdenum  contained  in 
(‘oncentrates  in  1939,  comi)ared  with 
approximately  28,000,000  lb.  during  the 
year  1938.  This  lower  production  dur¬ 
ing  1939  was  the  result  of  curtailment 
of  operations  from  April  through  Sep¬ 
tember,  due  to  uncertainty  of  market 
conditions  and  the  fact  that  the  com¬ 
pany  had  an  inventor}'  sufficient  to 
meet  any  unforseen  increase  in  demand. 
Unusually  large  commitments  for  de¬ 
liveries  during  the  last  quarter  of  the 
year  made  it  advisable  to  raiser  .opera¬ 
tions  starting  in  October  to  the  rate  of 
jnoduction  maintained  during  1938. 
Stockholders  were  advised  on  Dec.  28, 
1939,  of  the  cessation  of  sales  of  molyb¬ 
denum  to  certain  countries.  The  com¬ 
pany’s  total  sales  for  the  year  1939  were 
approximately  26,800,000  lb.  of  molyb¬ 
denum.  Sales  during  the  first  two 
months  of  1940  were  about  3.100,000  lb. 

►  Climaxing  the  Engineers’  Day  pro¬ 
gram  at  the  Colorado  School  of  Mines, 
March  15,  was  the  dedication  of  the 
recently  completed  Geology-Geophysics 
Building.  The  featured  speaker  of  the 
day.  Dr.  Everette  L.  DeGolyer,  eminent 
geologist  and  geophysicist  of  Dallas, 
Tex.,  gave  the  dedicatory  address,  in 
which  he  surveyed  the  development  of 
the  two  sciences,  geology  and  geophys¬ 
ics,  and  discussed  particularly  their  ap¬ 
plication  to  the  present.  The  new  build¬ 
ing  has  been  named  Berthoud  Hall,  honor¬ 
ing  Captain  Edward  D.  Berthoud,  first 
professor  of  geology  at  the  Colorado 
.School  of  Mines  and  a  man  prominent  in 
the  economic,  scientific,  and  political  de¬ 
velopment  of  Colorado.  The  structure 
has  three  main  floors,  an  upper  fourth 
floor  for  storage,  and  a  basement,  and 
is  completely  air-conditioned  and  mod¬ 
ern  in  every  respect.  Housed  in  the 
museum  will  be  the  School  of  Mines 
collection  of  minerals  and  fossils,  in¬ 
cluded  in  which  is  the  collection  of 
crinoids  recently  donated  by  Mrs.  John 
T.  Barnett,  of  Denver.  The  series  of 
mining  murals  which  were  painted  by 
Irwin  D.  Hoffman  for  Treasure  Mountain 
at  the  Golden  Gate  International  Ex¬ 
position  and  which  were  j)rocured  for 
the  School  of  Mines  by  Mr.  and  Mrs. 
Barney  Lee  Whatley,  of  Denver,  also 
will  be  displayed  in  the  museum. 

►  The  new  Carlton  drainage  tunnel  being 
driven  by  the  Golden  Cycle  Corporation 
was  driven  1,158-ft.  in  February,  an 
average  of  52.34  ft.  per  day.  On  March 
19  the  face  of  the  tunnel  was  in  11,210  ft. 


NO  TIME  WASTED  GEHING  STARTED 

jsitefi,  Ahuidiuimi. 

Normal  circulating  sandload  and  normal  overflow  density 
are  established  immediately  after  starting... 

/ieccui^A  it  is  not  necessary  to  grind  out  the  circuit  before 
shutdown  and  the  classifier  will  always  start  without 
unloading.  The  AKINS  Classifier  will  not  stall  on 
overload.  Whether  shutdowns  are  planned  or  forced 
these  advantages  result  in  a  much  higher  percentage 
of  operating  time. 

These  are  only  part  of  the  many  sound  reasons  why  AKINS 
Classifiers  handle  more  tonnage  and  cut  per  ton  costs.  Let  us  tell 
you  the  WHOLE  story.  Write,  wire  or  cable. 


0  We  also  manufacture:  Lowden  Dryers;  Skinner  Multiple 
Hearth  Roasters;  Ball,  Rod  and  Tube  Mills;  Diaphragm 
Pumps;  Smelting  Equipment,  Crushers  and  Rolls. 


Main  Office: 

DENVER, COLO. 

Send  for 

Bulletin  24-HA 


Canadian  Locomotive  Co.,  Ltd.,  Kingston,  Ontario,  Can. 
Vancouver  Iron  Works,  Ltd.,  Vancouver,  B.  C  ,  Can. 
Marsman  Trading  Corp.,  Manila,  P.  I. 

Head,  Wrightson  &  Co.,  (So.  Africa)  Ltd.  Johannesburg 
Head,  Wrightson  &  Co-,  Ltd.,  Stockton  on  Tees,  Eng. 
The  Clyde  Engineering  Co.,  Ltd.,  Granville,  N.  S.  W. 
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Laughlin  drop  forged  Safety  Clips 
treat  wire  rope  right.  No  bending 
—  crimping  —  or  fraying  the  strands. 
Afterremoving  Laughlin  Safety  Clips, 
the  rope  is  straight,  unbowed,  ready 
for  use  again  —  saving  wire  rope. 

Use  Laughlin  Safety  Clips  and  avoid 
rope-crimping  with  U-Bolt  Clips. 


FEWER  CLIPS  NEEDED.  Laughlin  Safety  Clips 
are  so  efficient  that  three  of  them  give  you  the 
same  strength  as  four  ordinary  U-Bolt  Clips. 


Use  Laughlin  Safety  Clips  and  save  money. 

THIS  TEST  DESCRIBED  IN  NEW  BOOKLET. 

Tests  made  by  a  famous  engineering  school 
prove  conclusively  that  Laughlin  Safety  Clips 
delivered  better  than  95%  of  rope  efficiency. 

Write  for  the  free  booklet  that  describes  these 
tests  —  and  also  the  other  money  and  time¬ 
saving  advantages  you  get  with  the  modern 
"fist-grip”  clip.  Use  the  coupon  below 

[the  THOMAS  LAUGHLIN  CO.l 

I  Portland,  Maine  J 

I  Please  send  me  free  Safety  Clip  booklet  E-3> 

I  Name . l 

J  Company . ! 

I  Address . ■ 


Check  here  for  catalog  on  items  below  d 
Look  for  Laughlin  products  in  Thomas’  Register 
and  buy  through  your  distributor. 


The  new  half-million-dollar  unit  to  the  Bunker  Hill  smelter  at  Kellogg  de¬ 
signed  to  treat  the  tetrahedrite  ores  of  the  Coeur  d'Alene  silver  belt.  The 
recently  perfected  Lee-Muir  process  used  in  the  plant  is  expected  to  produce 
a  purer  antimony  oxide  than  has  ever  before  been  possible  and  at  the  same 
time  produce  a  high-grade  electrolytic  antimony.  An  initial  test  run  was 
made  on  March  1.  The  antimony  plant  started  operations  on  March  25. 


IDAHO 


Helca  Mining  Company 
Will  Sink  Shaft 

Work  on  the  recently  acquired  Atlas  prop¬ 
erty  to  start  soon — Development  of  You 
Like  vein  of  Federal  Mining  &  Smelting 
Company  shows  good  ore 

►  Heda  Mining  Company  is  moving 
»*qui|)ment  to  the  Atlas  mine,  at  Mullan, 
to  begin  the  sinking  of  a  new  SOO-ft. 
development  shaft.  The  tudlar  of  the 
shaft  will  he  9,000  ft.  from  the  portal  of 
the  main  Atlas  tunnel.  Ralph  W.  Xey- 
man,  of  Oshurn,  will  he  in  charge  of  the 
work  under  supervision  of  L.  K.  Hanley, 
jiresident  and  general  manager  of  Ilecla. 
which  recently  closed  a  deal  for  the 
)iurchase  of  the  contndling  interest  in 
the  Atlas  property. 

►  Federal  Mining  &  Smelting  Company’s 
annual  report  showed  net  income  of 
$1.0 Id. .3 17. 20  for  1939.  compared  with 
$549,994.90  for  19.38.  Tonnage  produc¬ 
tion  at  the  Morning  mine  amounted  to 
.303,122  tons,  an  increase  of  100,793  tons 
over  the  1938  output.  Average  grade  of 
ore  mined  was  7.0  per  cent  lead,  2.9  oz. 
silver,  and  5.7  per  cent  zinc  per  ton.  Con¬ 
centrates  averaged  77.0  per  cent  lead 
and  54.2  per  cent  zinc.  Ore  reserves  are 
estimated  at  900,000  tons  of  developed 
ore,  an  increase  of  110.000  tons  over 
1938  e.stimated  tonnage.  The  finding  of 
additional  ore  in  the  You  Like  vein  was 
an  important  development  of  the  year, 
^lining  on  the  You  Like  vein  was  dis¬ 
continued  20  years  ago,  hut  recent  oper¬ 
ations  disclosed  Important  orehodies. 
A  crosscut  to  the  vein  was  run  from 
the  2,450-ft.  level  of  the  Morning.  On 
the  1,000-ft.  level  of  the  You  Like  vein 
the  average  of  an  orehody  280  ft.  long 
and  4.0  ft.  wide  was  18.2  oz.  silver.  3.. I 
per  cent  lead,  and  2  jier  cent  zinc.  Ore 
reserves  at  the  Federal’s  Page  mine, 
near  Kellogg,  are  estimated  at  dO.l.OOO 
tons.  An  enlargement  of  the  Page  mill 
was  comjileted  and  it  is  now  treating 
400  tons  of  ore  daily. 


►  Center  Star  mine,  at  Klk  City,  is 
treating  15  tons  of  gold-silver  ore  daily 
in  a  small  amalgamation  and  flotation 
plant.  Eighteen  men  are  employed. 

►  Porter  Bros.,  Helena,  Mont.,  gold 
dredge  operators,  have  secured  a  lease 
and  bond  on  2,800  acres  of  i)atented 
ground  along  Prichard  Creek,  in  the 
Murray  district,  from  the  Coeur  d’Alene 
Alining  Company.  All  of  Prichard  Creek 
above  this  area  was  dredged  by  the 
Yukon  Gold  Comjtany  years  ago. 

►  General  Electric  Com|>any  is  making 
active  preparations  to  develop  its  group 
of  24  tungsten  claims  in  the  Blue  Wing 
mining  district  of  Lemhi  County.  Sev¬ 
eral  cars  of  tungsten  ore  were  recently 
shipped  to  Cleveland. 

►  Aurora  Mining  Company,  in  the  Mur¬ 
ray  district,  has  opened  an  8-ft.  vein  of 
lead-silver  ore.  A  new  electric  ])ower 
line  will  he  huilt  to  the  property  and 
clectricr  motors  will  replace  j)resent  gas 
e(|uipmcnt. 

►  The  ]*rincess-Blue  mine,  near  Fairfield, 
is  being  reopened  by  J.  G.  Jones,  of  Fair- 
field,  who  is  leasing  the  property  from 
the  Consolidated  Mines  Syndicate.  Jones 
will  install  a  small  milling  plant  to 
treat  dump  ores  in  addition  to  newly 
mined  ore. 

►  Idaho  Consolidated  Gold  Mines,  ojier- 
ating  the  old  Golden  Chest  mine  and 
Mother  Lode  mill,  in  the  Murray  dis¬ 
trict,  report  running  mill  feed  that  will 
average  one-half  ounce  of  gold  per  ton. 
Concentrates  carry  about  25  oz.  per  ton 
and  are  being  trucked  to  the  Bunker 
Hill  smelter  at  Kellogg.  E.  B.  Gihhs,  of 
Spokane,  is  manager. 

►  Crown  Consolidated,  Imr.,  will  operate 
the  old  Silver  King  mine,  in  the  Saw¬ 
tooth  district  north  of  Sun  Valley,  'flic 
Itro|)erty  is  now  being  unwatered,  with 
work  in  charge  of  George  B.  Guillotte,  a 
Salt  Lake  mining  engineer.  B.  C.  Rich, 
of  Salt  I.^ike,  is  president. 

►  Consolidated  Rapid  River  Company  re¬ 
ports  the  di.scoA’ery  of  cobalt  ore,  which 
is  being  developed  by  a  deep  crosscut 
tunnel  in  the  Rapid  River  district. 

►  Mild  winter  and  early  spring  have 
speeded  u])  mining  operations  in  the  Elk 


78 


Engineering  and  Mining  Journal — Vol.lJil,NoJf 


City  district.  Dredging  operations  are 
being  resumed  at  the  Mount  Vernon 
placer  property.  Seattle  interests  are 
moving  a  dredge  up  Little  Elk  Creek  and 
another  is  being  taken  to  the  Noon 
placer. 

►  Condor  Gold  Mining  Company’s  prop¬ 
erty  near  Salmon  will  resume  operations 
as  soon  as  there  is  sufficient  water  to 
operate  the  hydroelectric  plant,  according 
to  J.  T.  Hammond,  Jr.,  of  Salt  Lake, 
vice-president.  The  mine  is  closed  every 
year  because  of  severe  winter  conditions. 

►  Old  and  new  mines  in  Custer  county 
are  showing  more  activity  than  in  many 
years,  according  to  Arthur  Campbell, 
state  mine  inspector.  Elk  Creek  Mine, 
Inc.,  has  a  G-ft.  orebody  showing  high 
value  in  its  property  near  Stanley.  E.  V. 
Howard  of  Stanley,  is  president. 


MONTANA 


GENERAL  ®  ELECTRIC 
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Preliminary  prospecting  warrants  program 
of  thorough  drilling — General  Mines  Com¬ 
pany  plans  greater  mill  capacity 


►  A  placer  area  involving  1,500  acres 
in  Park  County  was  recently  examined 
by  engineers  of  the  Lucky  Tiger-Com¬ 
bination  Gold  Mining  Company.  Four 
holes  were  drilled  to  100  ft.,  and  results 
were  sufficiently  encouraging  to  justify 
obtaining  an  option  on  the  property  for 
a  thorough  drilling  campaign.  Should 
results  prove  satisfactory,  the  company  j 
is  reported  planning  the  installation  of  j 
a  dredge.  The  property,  known  as  the 
Emigrant  placer,  is  about  30  miles  from 

a  high-tension  electric  power  line  near 
a  main  highway  and  approximately  four 
miles  from  a  railroad  station.  A.  E. 
Mosier  is  president  of  the  company,  with 
offices  at  710  Commerce  Building,  Kansas 
City,  Mo. 

►  James  Reed,  of  Nespelem,  Wash.,  who 
is  associated  with  J.  C.  Roberts  in  the 
operation  of  the  High  Ridge  gold  mine, 
near  Twin  Bridges,  has  according  to 
reports  from  Virginia  City,  acquired  the 
Easton  Pacific  mine,  four  miles  south  of 
that  city.  This  property  was  an  im¬ 
portant  gold  and  silver  producer  many 
years  ago  under  the  Elling  ownership. 
More  recently,  several  attempts  have 
been  made  to  revive  the  property.  The 
last  group,  known  as  the  Pacific  Gold 
Mining  Company,  completed  installation 
of  a  75-ton  flotation  plant,  which  is  now 
involved  in  the  Reed  purchase.  Lessees 
are  extracting  shipping  ore  from  the 
upper  levels,  and,  an  active  program  on 
milling  ore  is  expected  to  start  soon. 

►  Ross  L.  Roundy,  of  Wallace,  Idaho, 
who  a  short  time  ago  acquired  the  Lee 
Mountain  lead  zinc  properties,  in  the 
Rimini  district,  is  reported  to  have  added 
the  Little  Lily  mine  of  the  General 
Mines  Company  to  his  holdings  in  the 
area.  It  is  further  reported  that  plans 
are  being  considered  to  enlarge  the  30- 
ton  General  Mines  Company  mill  to  a 
capaeity  of  100  tons  a  day.  F.  E.  Scott, 
of  Wallace,  is  president  of  the  General 
Mines.  Inc. 


Thh  G-E  air-cooltd  regulator  (A)  in  a  modern  Joctory  protidts  precise 
Voltage  control  for  the  tamps  supplied  by  Pyranol  transformer  (B) 


You  know  that  voltage  delivered  at 
the  correct  level  at  your  service  entrance 
may  fluctuate  widely  on  your  plant 
circuits  because  of  varying  power  loads 
and  lighting  loads.  You  also  know  the 
advantages — in  higher  efficiency  and 
increased  production — of  maintaining 
correct  voltage  on  these  circuits. 

Now  you  can  do  it — economically — 
with  the  new  G-E  air-cooled  Type  AIRS 
regulators.  They  give  a  smooth,  pre¬ 
cise  automatic  voltage  regulation  that 
means  better  lighting,  better  motor 
performance,  and  better  service  from 
other  electric  equipment. 


They  are  easily  installed.  Because  they 
are  air  cooled,  they  require  no  expensive 
fireproof  vaults.  They  take  little  space, 
and  can  be  placed  in  out-of-the-way 
locations,  even  on  beams  up  near  the 
ceiling.  Available  in  ratings  from  1.2 
to  1 2  kva,  for  1 20-,  240-,  480-,  and  600- 
volt  circuits,  and  10  per  cent  raise  and 
10  p>er  cent  lower  regulation. 

Find  out  for  yourself  how  little  these 
regulators  cost.  Ask  your  G-E  represent¬ 
ative  for  details,  or  write  for  Bulletin 
GEA-3057.  Address  General  Electric, 
Schenectady,  N.  Y. 


And  for  Testing — the  Voltage 
You  Want  When  You  Want  It 

In  many  laboratory  tests,  precise  voltage  control  is  a  major  factor 
in  accuracy  of  results.  The  new  hand-  and  motor-operated  Type 
AIRS  regulators  are  available  for  a  range  of  100  per  cent  raise  and 
100  per  cent  lower,  and  give  the  exact  voltage  you  require — at  a  turn 
of  a  crank,  or  of  a  switch.  Complete  description  in  GEA-3057. 


GIVE  YOU  BETTER 


yvcuu 


A  G-E  ^^REGULATOR 


TO 


LIGHTING 


-BETTER  MOTOR  PERFORMANCE 


Placer  Area  in  Park 
County  to  Be  Tested 


PAT  FOR  JIGS 

OUT  OF 

ADDED 

SAVINGS 


IN  8  TO  14  MONTHS 


This  Dredge  uses  Pan-American  Jigs. 


Bucket-line  dredges, 
dragline  doodlebugs  and  dry¬ 
land  washing  plants— all  are 
benefiting  by  the  cost-saving 
efficiency  of  Pan-American 

Jigs- 

Savings  on  riffle  tailing 
losses  alone  are  often  suffici¬ 
ent  to  pay  for  your  jig  instal¬ 
lation  in  8  to  14  months. 

Cost  of  operation  is  less 
than  $.0006  per  yard  dredged. 

Pan-American  Jigs  are 
tough  and  trouble-free.  Large 
Placer  Jigs  for  toughers.  Small 
Pulsator  Jigs  for  cleaners,  or 
for  toughers  on  small  oper¬ 
ations.  , 

Wr/fe  for  Bulletins 
PLE  andPJE. 

PAN-AMERIGAN 
ENGINEERING  CO. 

820  Parker  SL,  Berkeley,  Cal.,  U.S.  A. 

Design, Metallurgical  Testing  and 
Field  Consulting  Service;  Manufac¬ 
turers  of  Mill  and  Placer  Recovery 
Equipment. 


WASHINGTON 

I  Working  Shaft  Projected 
!  At  Chelan  Copper  Mine 

j  Property  owned  by  Howe  Sound  Company 

!  will  be  further  developed  by  shaft  belov/ 
haulage  level — Zinc  producers  hope  for 
change  in  tariff  act 

►  According  to  the  annual  report  of  the 
Howe  Sound  Coin])any,  operations  at  the 
Chelan  Division  in  1939  were  at  capacity 
of  the  milling  plant,  which  is  ai)proxi- 
inately  2,000  tons  per  day.  From  July  7 
to  Aug.  20,  however,  a  strike  forced  a 
susj)ension  of  operations.  An  intensive 
j)rogram  of  exploration  and  diamond 
drilling  was  prosecuted  throughout  the 
year.  This  work  will  he  continued  during 
the  current  year,  and  development  will  be 
augmented  by  the  sinking  of  a  working 
shaft  about  1,100  ft.  below  the  main 
1  ,.')00-ft.-haulage  level.  C.  P.  Browning 
is  general  manager  and  George  C.  Lij)sey 
is  general  superintendent. 

►  Pend  Oreille  Mines  &  Metals  Com])any, 
at  Metaline  Falls,  closed  its  mine  ajid 
mill  for  a  few  days  early  in  March,  in 
order  to  repair  its  big  crusher.  About 
2.1  men  were  employed  in  the  repair 
work.  Any  announcement  that  the 
Grandview  mill,  also  at  Metaline,  is  to  he 
put  into  operation  by  American  Zinc, 
Ijead  &  Smelting  Company,  which  has  it 
under  lease  for  the  treatment  of  ores 
from  the  Grandview  and  Metaline  Mining 
&  Leasing  Company  will  depend  on  the 
future  of  the  domestic  zinc  market  and 
the  continued  depressing  effect  of  the 
Trade  Agreements  Act  on  zinc  mining. 
The  reduced  tariff  on  zinc  now  in  effect 
has  jnevented  operations  at  this  property 
because  of  low  metal  j)rices. 

►  Kaaba  Texas  Mining  Company  expects 
to  install  a  200-ton  flotation  mill  at  its 
property  at  Nighthawk,  near  the  north¬ 
ern  boundary  of  the  State.  A  new  hoist 
and  compressor  also  will  be  added  to 
facilitate  the  extension  of  a  1,000-ft. 
drift,  on  the  425-ft.  shaft  level. 

►  Aurum  Mining  Company  is  reported 
curtailing  operations  in  the  Republic 
camp,  in  northern  Washington,  because 
of  higher  costs  in  mining  its  low-grade 
gold  deposit. 

►  Lee  Thorpe  is  chairman  of  a  special 
committee  of  stockholders  of  Queen  Seal 
Mining  Company,  which  is  planning  re¬ 
sumption  of  operations  at  the  property, 
60  miles  west  of  Spokane,  in  the  old 
Deer  Trail  silver  district. 

►  Western  Molybdenum  Corporation,  at 
a  recent  stockholders’  meeting  in  Spo¬ 
kane,  elected  Herbert  S.  Swanson,  presi¬ 
dent;  J,  J.  Scherr,  vice-president,  and 
the  following  additional  directors:  Henry 
C.  Swan,  John  Bamford,  Fred  Crow, 
F.  R,  Green  and  B.  M.  Allen.  The  com¬ 
pany  is  developing  the  old  Juno-Echo 
mine,  near  Chewelah,  which  was  worked 
years  ago  for  its  copper-silver  values. 

►  A  4-ft.  vein  of  galena  was  reported 
struck  in  March  by  Merle  Carr  and 
brothers  at  the  Wells  Fargo  mine,  13 
miles  west  of  Valley.  The  property,  one 
of  the  older  mines  in  Stevens  County, 


has  been  leased  by  the  Carrs  for  eleven 
years.  Shipments  were  to  begin  as  soon 
as  roads  are  in  better  condition. 

►  H.  H.  Harris  and  associates,  of  Naches, 
have  leased  the  gold  claims  on  Fidalgo 
Island,  near  Anacortes,  from  Lester  E. 
Gibbons,  who  leases  the  ground  from  the 
city  of  Anacortes.  A  mill  will  be  erected 
if  exploration  proves  satisfactory. 

►  Thomas  B.  Hill,  supervisor  of  the  De- 
|)artment  of  Conservation  and  Develop¬ 
ment  in  the  State  of  Washington,  has 
made  a  report  on  the  strategic  metals  of 
the  State.  A  line  drawn  east  and  west 
through  the  State,  one  third  of  the 
distance  from  the  north  boundary,  places 
many  tungsten  deposits  in  several  coun¬ 
ties  north  of  that  line.  The  Germania 
mine,  in  southern  Stevens  County,  now 
owned  by  General  Electric  Company,  has 
l)een  the  chief  producer.  He  also  men¬ 
tions  Tungsten  Producers,  Inc.,  Loon 
Lake  Tungsten  Company,  Columbia 
Tungsten  Company,  and. Industrial  Tung¬ 
sten  Corporation  as  other  producers  in 
Stevens  County.  James  Keith,  of  Spo¬ 
kane,  unincorporated,  is  an  intermittent 
shipper.  The  Bumping  Lake  District  of 
Yakima  County  is  credited  with  sub¬ 
stantial  tungsten  deposits.  Others  he 
mentions  are  Red  Top  mine,  near  North- 
port;  Pacific  Mutual  Silver-Lead  mine, 
near  Keller,  and  Stockwell  mine,  in 
Feny  County.  He  calls  attention  to  the 
Antimony  Queen  mine,  in  the  Methow 
district;  the  Longstreet  mine,  which  has 
antimony  associated  with  silver,  and  the 
R.  E.  Lee  mine,  in  that  county,  also  an 
antimony  deposit.  Chromite  is  found  in 
Chelan,  Kittitas,  and  Okanogan  counties. 


ALASKA 

More  Large  Dredges  to 
Exploit  Gold  Placers 

United  States  Smelting  Refining  and  Min¬ 
ing  Company  plans  new  unit  this  year 
and  another  in  1941 — Callahan  Zinc-Lead 
Company  plans  production  with  new 
dredge  at  Livengood  area  next  year 

►  At  Fairbanks,  dredging  operations  of 
the  United  States  Smelting,  Refining  & 
Mining  Company  started  for  the  season 
on  March  1.5,  1939,  and  continued  until 
about  the  first  of  December,  according 
to  the  annual  report  of  X.  W.  Rice, 
president.  The  six  dredges  aggregated 
1,402  dredging  days,  compared  with  1,453 
in  1938,  and  handled  a  slightly  greater 
yardage  of  gravel  of  approximately  the 
same  grade.  On  the  new  area  mentioned 
in  previous  reports  the  installation  of 
the  dragline  and  conveyor  was  com¬ 
pleted  and  the  removal  of  the  upper 
barren  gravels  commenced  during  the 
latter  part  of  the  season.  A  new  dredge 
is  being  erected  and  should  be  ready  to 
start  work  on  the  underlying  pay  gravels 
in  this  area  about  the  middle  of  the 
1940  season.  Another  newly  acquired 
small  dredge  will  start  woik  on  an 
outlying  area  during  1940. 

►  At  Nome,  dredge  No.  2  started  on 
May  28,  1939,  and  all  three  dredges  were 
in  operation  by  June  17,  continuing  un¬ 
til  about  the  middle  of  November,  an 
aggregate  of  483  dredging  days  compared 
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with  468  ill  1938.  Yardage  dredged  was 
a  little  less  than  in  1938,  but  value  per 
yard  slightly  more,  the  net  result  being 
a  small  increase  in  the  amount  of  gold 
recovered.  Plans  for  the  installation  of 
a  fourth,  deep-digging  dredge  are  com¬ 
pleted,  and  this  dredge  will  be  ordered 
in  1940  for  operation  in  1941.  At  both 
the  Fairbanks  and  Nome  fields  prepara¬ 
tion  of  ground  has  been  actively  carried 
on,  with  the  result  that  at  present  there 
is  a  greater  yardage  of  thawed  ground 
ahead  of  the  dredges  than  in  any  previ¬ 
ous  year.  Acquisition  and  development 
of  additional  dredging  ground  has  been 
going  on  steadily,  and  the  known  gold 
reserves  at  the  end  of  1939  are  greater 
than  at  any  time  in  the  past. 

►  Steady  progress  was  made  during  the 
winter  on  the  water  tunnel,  3,200  ft. 
long,  which  Livengood  Placers,  Inc.,  has 
been  driving  at  its  property  near  Fair¬ 
banks.  This  will  take  water  from  one 
«-ieek  into  another.  The  company  also 
has  been  taking  in  equipment  and  sup- 
])lies  and  has  a  road  in  good  condition 
most  of  the  distance  to  the  property. 
The  company  is  a  subsidiary  of  the 
Callahan  Zinc-Lead  Company,  of  New 
York  City.  Production  is  expected  to 
begin  in  1941,  as  the  first  gold  dredge 
costing  about  $300,000  is  now  under  con¬ 
struction. 

►  Unusual  mining  activity  is  expected 
this  season  in  the  Ferry  placer  district, 
near  Fairbanks.  Val  Diebold,  post¬ 
master  at  Ferry,  has  transferred  his 
ju’operty  on  Eagle  Creek  to  a  representa¬ 
tive  of  Gold  Standard  Mine  Company. 
The  new  holders  expect  to  bring  in  a 
Becker-Hopkins  one-bucket  dredge  of  the 
type  successfully  used  last  season  on  the 
Triple-X  Placers.  Several  other  new 
hydraulic  plants  w’ill  be  put  in.  Nels 
Jackson  is  said  to  be  ready  for  large- 
scale  hydraulic  and  bulldozer  work  on 
Totatlanika  Creek.  Neil  Turner  and  his 
brother  will  work  Platt  Creek,  20  miles 
east  of  Ferry.  Joe  Koska  and  Albert 
Barlow  will  operate  a  pumping  plant 
on  Moose  Creek,  and  Jimmy  Muir  will 
operate  a  small  hydraulic  plant  near 
.Jumbo  Dome. 

►  A  3-ft.  Denver  milling  plant  has  been 
installed  by  Gus  Sundfelt,  E.  G.  Lind- 
strom,  R.  S.  Fox,  and  A.  L.  Renshaw, 
at  the  €h)ld  Cord  property  of  eighteen 
claims,  near  the  Independence  mine,  on 
Willow  Creek,  above  Anchorage.  They 
took  the  property  over  last  year  and 
are  employing  fourteen  men  under  Ren- 
shaw  and  have  been  operating  the  mill 
at  capacity. 

►  Leo  W.  Williams,  of  Everett,  Wash., 
secretary  of  Yukon-Noranda  Gold  Min¬ 
ing  &  Exploration  Company,  reports  the 
corporation’s  property  173  miles  west 
of  Whitehorse,  Y.  T.,  includes  5  miles  of 
gravel,  300  ft.  wide,  with  bedrock  8  ft. 
deep.  T.  C.  Richards  reports  1,616  oz. 
of  gold  from  45  tons  of  concentrates,  be¬ 
sides  532  oz.  of  pure  gold,  last  season 
from  the  Laforma  group  of  fourteen 
claims  in  the  Carmacks  area  near  White¬ 
horse. 

►  Golden  Zone  Mining  Company  is  said 
t()  be  employing  42  men  in  the  Anchorage 
district  of  Alaska.  It  expects  to  make 
a  60-per  cent  saving  hy  flotation  and  to 
store  the  rest  of  the  product  to  be 
treated  later  by  cyanide  process. 


They  Know  Dredges  — So 
They  Bought  a  Yuba 


Snelling  Gold  Dredging  Company's  7  cu.ft.  Yuba  designed  to  dig  28  ft.  below  water  level. 


•  In  1935,  the  Snelling  Gold  Dredging  Co.,  needed  another 
dredge  for  work  near  Snelling,  California,  and  wanted  to  be 
assured  of  high  running  time,  and  low  operating  costs.  THEY 
WANTED  THE  "RIGHT"  DREDGE. 


•  The  company's  executives  and  operating  officials  are  ex¬ 
perienced  men  who  "know  dredging".  They  recognize  Yuba's 
unequalled  experience  in  placer  dredge  design  and  construc¬ 
tion — particularly  Yuba's  willingness  to  cooperate  with  dredge 
owners  in  applying  field-proved  ideas.  So  they,  too,  bought 
a  Yuba,  designed  and  built  to  fit  their  particular  conditions. 
Over  four  year's  of  steady  production  and  high  yardage 
show  again  why  men  who  "know  dredging"  buy  Yubas. 

•  Experienced  operators  come  to  Yuba  for  dredges.  They 
know  the  importance  of  using  the  right  type  of  equipment. 
Can  you  afford  to  take  costly  chances  with  a  dredge  built 
too  lightly  or  so  improperly  designed  as  to  fail  in  your  reason¬ 
able  expectations? 

•  Yuba's  consulting  service  is  available  to  help  you  during 
the  life  of  your  dredge.  It's  good  Insurance  to  buy  a  Yuba, 
and  it  costs  you  nothing  to  ask  Yuba  about  your  dredging 
problems,  whether  you  buy  or  not. 


vuBH  mnnuFniTURini:  co. 

351  California  St.,  San  Francisco,  California 


Cable  Address  "yubaman"  san  Francisco  All  Codes 


ALLUVIAL  DREDGES,  LTD. 

55-61  Moorqate,  London  E.  C.  2 — London  Agent 
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FOR 

DIFFICULT 

MAGNETIC 

SEPARATION 

PRORLEMS 

SPECIFY 


STEARNS  TYPE  “K”  HIGH  INTENSITY 


MAGNETIC  SEPARATOR 

Operating  on  the  induction 
principle  and  capable  of  far 
more  efficient  performance  at 
lower  cost  than  the  usual  high 
intensity  magnetic  separator, 
the  STEARNS  Type  "K"  grav¬ 
ity  induction  separator  pro¬ 
vides  positive  magnetic  sepa¬ 
ration  of  materials  heretofore 
unresponsive,  such  as  feldspar, 
gypsum  rock,  glass  sand,  abra¬ 
sives,  etc. 

If  it's  magnetic,  we  make  it. 
Steams  engineers  are  well 
qualified  with  many  years  of 
experience  in  designing  and 
building  magnetic  equipment; 
separators,  conveyor  magnets, 
drums,  spouts,  clutches,  brakes, 
clutch-brake  combinations  and 
special  magnets. 

Use  our  complete  laboratory 
facilities  for  magnetic  separa¬ 
tion  tests  and  possible  applica¬ 
tion.  Send  us  25  to  50  lbs.  of 
your  typical  material  express 
prepaid  for  test,  suggestions 
and  recommendation. 

Write  for  our  interesting  Bulletin  700 


Stearns  Magnetic 
Manufacturing  Co. 

624  S.  28th  St.,  Milwaukee,  Wis. 


TRI-STATE 

Operations  Resumed  at 
Some  Mines 

Higher  price  for  zinc  concentrate  encour¬ 
ages  some  operators  to  reopen  properties 
— Slight  improvement  in  employment  is 
noted 

►  With  the  mark-up  of  zinc  concentrate 
prices  from  $35.50  to  $37.50  per  ton  early 
in  March,  and  the  steady  demand  for 
concentrates,  operations  were  resumed 
at  several  properties,  and  the  number  of 
mills  operating  has  again  reached  the 
50  mark.  If  there  were  any  real  en¬ 
couragement  that  present  or  slightly 
higher  prices  could  be  obtained  in  the 
future  some  new  prospecting  and  de¬ 
velopment  work  might  be  e.vpected. 

►  The  Eagle-Picher  Mining  &  Smelting 
Company  resumed  operations  at  its 
American  mill  in  Oronogo,  Mo.,  recently, 
re-employing  about  75  nieu.  As  a  result 
operations  were  resumed  at  the  Oronogo 
;XIutual  ^Mining  Company’s  open  pit  and 
at  the  D.C.&E.  mine,  which  is  being 
operated  by  John  Skinner  and  associates. 

►  The  Boulder  Lead  and  Zinc  Company 
has  unwatered  the  south  shaft  on  the 
McBride  land,  a  mile  north  of  Chit¬ 
wood,  Mo.,  and  is  shipping  ore  to  the 
mill  of  the  Burton  Mining  Company. 
The  ore  is  transported  in  trucks.  F.  E. 
Burton  is  in  charge. 

►  The  Eagle-Picher  Mining  &  Smelting 
Company  resumed  operations  at  the 
Hum-bah-wat-tah  No.  2  mine  coincident 
with  the  increase  in  zinc  concentrate 
price  to  $37.50. 

►  The  Hays-Manning  Mining  Company 
has  developed  sufficient  ore  at  its  prop¬ 
erty  southeast  of  Joplin,  Mo.,  and  mill 
operations  are  under  way.  J.  C.  Man¬ 
ning  is  in  charge  of  operations. 


ANNUAL  MEETING  OF 
AMERICAN  ZINC  INSTITUTE 

CONVENING  in  St.  Louis,  Mo., 
on  April  29  and  SO,  members  of 
the  American  Zinc  Institute  will 
be  addressed  by  W.  R.  Peabody, 
Secretary  American  Tariff  League, 
on  the  objectives  of  reciprocal 
trade  agreements.  The  legislative 
outlook  will  be  discussed  by  R.  S. 
Smethurst  of  the  National  Asso¬ 
ciation  of  Manufacturers.  A  re¬ 
view  of  the  zinc  market  will  be 
by  11.  II.  Wanders,  market  edi¬ 
tor,  Engineering  and  Mining 
Journal. 

THE  FOREIGN  zinc  concentrate 
situation  will  be  discussed  by  J.  T. 
Hall,  Callahan  Zine-Lead  Company. 
A  paper  on  zinc  alloy  die  casting 
will  be  presented  by  C.  R.  Maxon, 
New  Jersey  Zinc  Company,  and 
electro-galvanizing  will  also  be 
discussed. 


►  Nearly  40  men  were  re-employed  when 
the  Kropp  mine  and  mill,  a  mile  south¬ 
west  of  Hockerville,  Okla.,  was  placed 
in  operation  by  the  Davis-Big  Chief 
Mining  Company  recently.  C.  E.  Niday 
is  in  charge. 

►  The  Romo  Mining  Company  has  com¬ 
pleted  its  mill  on  the  Indian  Catholic 
Mission  lease  near  Lincolnville,  Okla., 
and  operations  have  started.  The  mill 
capacity  is  20  tons  per  hour.  It  was 
built  in  part  from  material  salvaged 
when  the  former  Discard  mill  of  the 
Century  Zinc  Company,  south  of  Baxter 
Springs,  Kansas,  was  razed.  Luther 
Owen,  of  Joplin,  is  in  charge. 


MICHIGAN 

Smelter  Practice  at 
C.  &  H.  Being  Improved 

Copper  will  be  cast  vertically  in  water- 
cooled  molds — About  60  per  cent  of 
smelter  output  is  scheduled  for  this  method 
of  operation 

►  During  1939  Calumet  &  Hecla  Consoli¬ 
dated  Copper  Company  produced  28,915,- 
000  lbs.  of  copper  at  an  average  cost 
sold  of  8.81^  per  pound  according  to 
the  company’s  annual  report.  There  was 
also  produced  during  the  same  period 
from  the  reclamation  plants  at  Lake 
Linden  and  Hubbell  23,400,000  lb.  of 
copper  at  an  average  cost  sold  of  6.19^1 
l)er  pound.  These  figures  do  not  include 
depreciation  and  depletion.  The  average 
selling  price  for  the  year  was  10.18^ 
per  pound. 

At  the  Kearsage  operations  the  Ah- 
meek  No.  3  shaft  was  sunk  368  ft.  to 
about  50  ft.  below  the  48th  level.  De¬ 
velopment  was  limited  to  No.  3  shaft, 
and  consisted  of  4,507  ft.  of  drifting 
from  the  41st  level  down  to  and  includ¬ 
ing  the  48th  level.  Copper  values  in 
the  bottom  levels  were  lower  than  in 
the  levels  above,  the  vein  narrower  and 
more  irregular.  However,  not  enough 
development  has  been  done  to  justify 
definite  conclusions.  At  the  Conglomer¬ 
ate  Branch,  mining  at  No.  12  shaft 
continued  through  October,  at  which 
time  all  of  the  commercial  rock  had 
been  mined  and  the  shaft  was  perma¬ 
nently  closed.  Mining  began  in  this 
lode  in  1866  and  continued  almost  unin¬ 
terruptedly  for  a  period  of  73  years, 
during  which  time  it  produced  upwards 
of  3,275,000,000  lb.  of  copper. 

Both  the  Lake  Linden  and  the  Tama¬ 
rack  plants  worked  throughout  the  year 
under  normal  conditions.  The  grade  of 
sand  treated  was  slightly  below  the  aver¬ 
age  of  the  remaining  reserves.  The  com¬ 
bined  results  for  the  year  and  since 
starting  follow: 

1939  Since  Starting 

Tons  treated _  2,574.000  33,672,000 

Assay  (heads)  %  0.548  0.657 

Assay  (tails)  %.  0.092  0.125 

Pounds  refined 

copper  . 23,400,000  357,343,000 

Pounds  refined 

copper  per  ton 

of  sand  treated  9.09  10.61 

Of  the  production  for  the  year  7,269,- 
000  lb.  was  from  table  treatment,  12,909,- 
000  lb.  from  leaching,  and  3,222,000  lb. 
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from  flotation.  At  the  current  rate  of 
recovery,  the  remaining  Conglomerate 
sands  should  last  from  about  four  to 
four  and  a  half  years.  The  Calumet 
mill  at  Lake  Linden  with  its  auxiliary 
grinding  plant  discontinued  operations 
with  the  closing  of  the  Conglomerate 
mine.  It  is  being  maintained  for  the 
present  in  serviceable  condition.  During 
the  year  164,526  tons  of  Conglomerate 
rock  was  stamped. 

At  the  Ahmeek  mill  there  was  stamped 
759,301  tons  of  Rear  sage  amygdaloid 
rock  from  the  Ahmeek  mine  and  30,996 
tons  from  the  Peninsula  Copper  Com¬ 
pany  territory.  The  mill  is  operating 
at  its  best  metallurgical  efficiency,  but 
at  about  50  per  cent  of  capacity.  Dur¬ 
ing  the  year  this  department  received 
43,716  tons  of  concentrates  and  mass, 
and  smelted  42,429  tons.  From  the  ma¬ 
terial  smelted  there  was  produced  54,- 
187,766  lb.  of  reflned  copper.  Copper 
oxide  shipped  to  customers  amounted  to 
1,855  tons,  containing  2,832,335  lb.  of 
copper.  Under  a  license  agreement  with 
the  American  Metal  Company,  the 
.smelter  is  being  equipped  to  cast  billets 
in  water-cooled  molds.  Similar  vertical 
casting  of  cakes,  inaugurated  in  1938, 
has  resulted  in  an  improved  and  highly 
desirable  product.  When  the  billet  cast¬ 
ing  equipment  is  completed,  the  propor¬ 
tion  of  C&H  product  cast  vertically  in 
water-cooled  copper  molds  will  amount 
to  over  60  per  cent  of  the  smelter  output. 


MEXICO 


Small  Mines  in  Sonora 
and  Chihuahua  Active 

Ore  buying  agencies  may  be  established 
along  Yaqui  River — Lower  exchange  rate 
of  Mexican  peso  further  restricts  purchase 
of  supplies  abroad 

►  Some  slight  improvement,  mostly  in 
the  way  of  increased  operations,  was 
noted  in  Mexican  mining  with  the  ad¬ 
vent  of  spring.  The  weak  peso,  currently 
six  to  one  against  the  dollar,  the  lowest 
Mexican  money  has  ever  been  in  peace 
time,  is  generally  considered  to  be  ad¬ 
vantageous  to  the  industry,  for,  despite 
the  12  per  cent  export  and  other  high 
taxes,  it  is  obtaining  more  pesos  from 
exports,  and  as  most  of  its  commitments 
are  in  pesos,  this  is  affording  a  good 
profit.  But  the  six  to  one  rate  is  not  so 
good  for  the  purchases  of  machinery  and 
equipment  and  other  obligations  that 
must  be  settled  in  dollars. 

►  Ore  buying  on  a  considerable  scale  is 
being  arranged  by  Minerales  Sonorenses, 
S.  A.,  properties  of  which  are  near  Her- 
mosillo,  Sonora,  Felipe  Bernal,  Jr.,  gen¬ 
eral  manager.  The  company  is  to  open 
ore  buying  agencies  along  the  Yaqui 
River.  It  now  has  two  such  agencies, 
both  in  Sonora,  one  at  La  Dura,  the 
other  at  Tonichi. 

►  Establishment  of  a  plant  reported  to 
cost  20,000,000  pesos  ($3,336,000)  has 
been  started  by  the  Ministry  of  National 
Economy  at  Zoro,  on  the  borders  of 
Michoacan  and  Jalisco,  near  Yuercauro, 
a  railroad  center.  Private  capital  is 


STRAUB 


MFG.  CO. 

567  CHESTNUT  ST. 
OAKLAND,  CALIF. 


Get  ADAPTABILITY  with 


STRAUB  Change- Head  MILLS 


STRAUB  Overstrom  UNIVERSAL  Concentrator 


Other  STRAUB  "Better  BuUt"  equipment . . . 

CRUSHERS  JIGS  FLOTATION  CELLS 

MERCURY  FEEDERS  REAGENT  FEEDERS 

ENGINES  FURNACES  BOILERS 


WRITE  for  Bulletin  302;  complete,  factual  descriptions  and 
ample  illustrations  of  all  items  in  the  complete  STRAUB  line 
.  .  .  without  obligation,  of  course. 

PIDANOS  CATALOGO  ESPANOL 


STRAUB  Change-Head  Rib  Cone  ball  mills  are  designed  for 
interchangeable  heads  providing  /o«r  types  of  discharge;  screen 
classifying,  grid,  plain  overflow  or  open-end  low  discharge.  They 
may  quickly  be  converted  from  one  type  to  the  other  to  provide 
efficient  grinding  over  an  extremely  wide  range  of  ore  types.  Of 
especial  importance  in  custom  milling,  this  adaptability  is  also 
a  valuable  feature  for  central  mills  handling  ores  from  more  than 
one  property.  With  Change-Head  mills,  it  is  unnecessary  to  dis¬ 
card  grinding  equipment  or  undertake  costly  alterations  when 
ore  types  and  character  change  ...  a  further  protection  for  your 
equipment  investment. 


STRAUB  builds  more  than  70  sizes 
and  types  of  Rib-Cone  ball  mills, 
from  the  compact  Prospector  at 
$220.00  to  the  high-capacity  DB 
All-steel  mills  (illustrated  at  right). 


One  moving  part  —  an  unbalanced  pulley  —  provides  the  dependable, 
easily-adjusted  head  motion  in  this  truly  UNIVERSAL  concentrator. 
Its  unique  deck  mounting  imparts  a  "curved”  motion  to  the  table  that 
simulates  hand-panning;  concentrates  do  not  pack  against  upper  sides  of 

riffles,  wash  water  penetrates  easily 
to  thoroughly  clean  the  ore. 

As  an  all-around  concentrator,  the 
Overstrom  Universal  cannot  be 
equalled  in  capacity,  saving  or  uni¬ 
formly  clean  concentrates. 
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LOW  COST 
HOISTING 

with  this 

VULCAN-FORD  V-8 
MINE  HOIST 


ROPE  PULL— 2750  LBS. 


Dependable,  low-cost  hoisting  with  60  H.  P. 
heavy  duty,  brand  new  Ford  V8  Truck  Engine. 
Outfit  complete  with  governor,  17  plate  battery, 
large  capacity  radiator,  gasoline  tank.  Simple 
operation — no  gears  to  shift.  Drum  21"  diame¬ 
ter  by  18"  face  holding  1000  feet  of  Vg" 
rope. 

Write  for  details  and  prices 


VU  LCAN 

IRON  WORKS  CONRANY 


COLORADO  U.S.A.SINCE  IB9I 

Manufacturers  of  Mine  Hoists,  Scraper  Hoists, 
Mine  Cages  and  Skips,  Head  Sheaves,  Hope 
Rollers,  etc. 


T/CU^^I  NEW 
^ACID-PROOF 

DURAKLAD 

FILTER  CLOTH 

) 


A  NEW  FABRIC 
WOVEN  FROM 
SYNTHETIC  PLASTICS 

Here  is  a  new  filter  cloth  that  makes  possible 
new  efficiencies — greater  economies. 

The  synthetic  fibre  from  which  it  is  woven  is 
highly  acid  resistant — no  fuzz  or  lint — require 
less  frequent  washings — highly  mildew  resistant 
—give  50%  to  300%  longer  wear. 

Victor  Filter  Fabrics  are  made  in  over  100  con¬ 
structions.  Widths  from  18"  to  120".  Weights 
from  8  oz.  to  50  oz.  square  yard.  Include  Ducks, 
Twills  and  chain  cloth  for  metallurgical  use. 
Sold  by  the  yard  or  cut  and  sewed  to  fit  all 
types  filters. 

Large  stocks  carried  for  prompt  deliveries. 

Write  for  more  information.  Samples  sent 
promptly  upon  request. 


WM.  W.  STANLEY  CO.  INC. 

401  BROADWAY 
NEW  YORK 


►MEXICO 


oeing  enlisted  for  the  enterprise,  which 
will  be  directed  by  the  Government.  The 
plant  is  to  handle  iron  ore  produced  in 
Michoacan,  Jalisco,  and  Colima. 

►  As  incorporation  of  free  lands  in  vari¬ 
ous  parts  of  Mexico  containing  gold  and 
other  metals  and  minerals  into  the  Fed¬ 
eral  mineral  reserves  has  not  produced 
the  expected  results,  as  Mexico  still 
lacks  full  facilities  for  this  exploitation, 
the  Ministry  of  National  Economy  an¬ 
nounces  annulment  of  deciees  ordering 
this  incorporation. 

►  Los  Mamentos  mines,  near  Villa  Ahu- 
niada,  Chihuahua,  R.  H.  Sutton,  general 
manager,  has  confined  production  to  high 
grade  silver-lead  ore  because  of  prevail¬ 
ing  world  metal  market  conditions. 

►  Gold-silver-lead  ore  at  the  rate  of 
about  20  tons  daily  is  being  obtained 
from  mines  at  San  Pedro  de  Corralitos, 
Chihuahua,  that  were  recently  leased  by 
J.  H.  Blackwell  of  El  Paso,  Tex.  A  300- 
ft.  drift  is  being  prepared  on  the  200-ft. 
level.  Power  is  provided  by  a  75-hp. 
gasoline  engine.  A  crew  of  58  men  are 
working  under  the  direction  of  E.  J. 
Carlin  and  Manuel  Chavez.  Assaying  is 
in  cliarge  of  Manuel  Carrasco. 

►  Daily  production  of  50  tons  of  gold- 
silver  ore  is  reported  by  Cia.  Minera  Las 
Animas,  S.  A.,  Juarez,  Sonora,  H.  L. 
Givan,  president  and  general  manager. 
This  ore  is  being  treated  at  the  com¬ 
pany’s  50-ton  cyanide  plant.  Thomas 
Bostick  is  mill  superintendent  and  John¬ 
ston  Elliott  is  in  charge  of  the  smelter. 

►  Gold-silver  ore  at  the  rate  of  from  75 
to  90  tons  daily  is  being  treated  by  the 
125-ton  cyanide  plant  of  Cia.  Explota- 
dora  de  Metales,  S.  A.,  Juan  Martinez, 
general  manager,  on  its  properties  at 
Panuco,  Sinaloa. 

►  The  Moctezuma  Copper  Company,  in 
Sonora,  Mexico,  a  subsidiary  of  Phelps 
Dodge  Corporation,  produced  218,903 
tons  of  ore,  in  1939,  production  coming 
from  levels  400  to  900,  inclusive.  De¬ 
velopment  advances  consisted  entirely  of 
slope  preparation  footage.  Mining  effi¬ 
ciencies  showed  an  improvement  over 
those  of  the  previous  year.  A  com¬ 
pressor  was  transferred  from  Tyrone  to 
give  additional  air  capacity.  The  con¬ 
centrator  treated  216,981  tons  of  ore, 
with  improved  extractions  and  costs. 
New  flotation  cells  were  installed  and 
reconditioning  of  concentrator  unit  No. 
2  was  nearly  completed  at  the  end  of 
the  year.  The  Churunibabi  property 
shipped  siliceous  ores  to  Douglas,  but 
all  other  outside  properties  were  in¬ 
active.  The  entire  ranch  holdings  within 
a  zone  of  100  kilometers  from  inter¬ 
national  boundary  line  were  either  sold 
or  transferred  to  Mexican  citizens  in 
the  month  of  November.  This  action 
was  made  necessary  by  Federal  decree. 
Production  from  the  San  Carlos  prop¬ 
erty,  in  Chihuahua,  Mexico,  was  66,764 
tons  of  lead-silver  ore.  Mine  opera¬ 
tion  was  continuous  throughout  the 
year.  The  necessary  development  work 
for  stope  preparation  and  ventilation 
openings  was  carried  on.  Efficiencies 
improved  towards  the  end  of  the  year. 


The  mill  treated  67,049  tons  of  ore. 
Changes  in  metallurgy  led  to  improve¬ 
ments  in  extraction.  A  new  350-hp. 
diesel  power  unit  installed  late  in  the 
year  greatly  improved  the  power  situa¬ 
tion.  Necessary  dwelling  houses,  a 
schoolhouse,  and  a  small  hospital  were 
erected. 


CANADA 

International  Nickel  to 
Increase  Production 

Open-pit  operations  at  higher  rate  and 
concentrator  capacity  to  be  enlarged  from 
12,000  tons  to  20.000  tons  daily — St.  Joseph 
Lead  Company  takes  option  on  gold-zinc 
property  in  Quebec — ^Labor  strike  at  Pi¬ 
oneer  mine  called  oii 

►  The  International  Nickel  Company  of 
Canada,  in  issuing  its  annual  report 
reviews  record  production  in  1939  of 
nickel,  copper,  and  platinum,  and  states 
a  policy  of  major  expansion  for  opera¬ 
tions  in  the  Sudbury  district.  Robert 
C.  Stanley,  president,  reports  net  earn¬ 
ings  of  $36,847,466  after  all  charges 
including  provision  of  $11,322,121  for 
taxes  and  $10,480,990  for  depreciation, 
depletion  and  retirement.  Nickel  sales 
of  210,194,135  lb.  far  exceeded  any  other 
year  in  the  company’s  history  and  repre¬ 
sented  82.1  per  cent  of  world  consump¬ 
tion.  In  1939  International  Nickel  also 
supplied  6.5  per  cent  of  world  copper  and 
48.16  per  cent  of  world  platinum  metals. 
Mining  operations  resulted  in  the  hoist¬ 
ing  of  7,273,835  tons  of  ore  and  adding 
12,226,000  tons  to  reserves.  Ore  reserves 
of  224,594,000  tons  are  valued  at  more 
than  two  and  a  half  billion  dollars, 
based  on  an  average  ratio  of  two  parts 
nickel  to  three  parts  copper  and  valuing 
copper  at  10c.  per  pound  and  nickel  30c. 
per  pound.  Open  pit  operations  at  the 
Frood  and  Garson  mines  are  to  be  in¬ 
creased  to  a  daily  output  of  12,000  tons. 
The  present  concentrator  capacity  of 
12,000  tons  is  being  increased  to  20,000 
tons  daily.  I^ast  year  the  company  spent 
$8,598,286  for  plant  addition  and  im¬ 
provement,  including  more  than  three 
million  on  the  Petsamo  nickel  property 
in  Finland,  where  a  total  of  $6,723,908 
has  been  invested. 

►  McKenzie  Red  Lake  Gold  Mines  at¬ 
tained  new  production  records  in  the 
past  year,  cut  down  operating  costs  from 
$6.82  to  $5.95  a  ton  and  advanced  work¬ 
ing  capital  to  $629,884,  according  to  the 
annual  report  issued  by  W.  G.  Arm¬ 
strong,  president.  The  managing  direc¬ 
tor,  M.  F.  Fairlie,  reports  that  large 
unexplored  areas  are  to  be  investigated, 
including  the  granodiorite  hanging  wall 
between  the  850  and  450  levels.  The 
granodiorite,  formerly  believed  to  be  bar¬ 
ren,  has  been  proved  productive. 

Quebec 

►  In  the  annual  report  of  Waite  Amulet 
Mines,  the  manager,  Thomas  E.  Little, 
states  that  the  discovery  and  develop¬ 
ment  of  the  Lower  “A”  orebody  of  more 
than  3,000,000  tons  was  the  most  im¬ 
portant  advance  of  the  last  two  years. 
The  new  1,000-ton  concentrator,  started 
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last  October,  has  been  treating  ore  from 
the  north  section,  but  before  the  end  of 
this  year  the  entire  production  can  be 
supplied  from  lower  “A”  orebody. 

►  Several  wide  oreshoots  of  good  grade 
have  been  indicated  on  the  property  of 
Laconia  Gold  Mines,  Tarernier  Township, 
and  development  work  continues  to  open 
up  favorable  conditions.  On  the  first 
level  drifting  in  well-mineralized  quartz 
and  altered  diorite  shows  80  ft.  of  ore 
averaging  $9.80  a  ton.  Good  ore  is  also 
being  developed  on  the  second  level. 
James  P.  Norrie  is  the  general  manager. 

►  St.  Joseph  Lead  Company  has  op¬ 
tioned  the  gold-zinc  property  of  Quebec 
Manitou  Mines,  10  miles  east  of  Val 
d’Or.  About  $350,000  has  been  spent  in 
blocking  out  11,600  tons  in  No.  2  orebody, 
averaging  0.17  oz.  gold,  and  12  per  cent 
zinc,  plus  the  partially  developed  No.  1 
orebody,  which  shows  an  average  width 
of  30  ft.  and  a  length  of  400  ft.  on  the 
200  and  350  levels.  St.  Joe  has  started 
a  program  of  diamond  drilling  and  will 
spend  $100,000  on  underground  work  if 
results  are  satisfactory.  Another  $600,- 
000  is  to  be  provided  to  build  a  mill 
and  put  the  property  into  production. 
St.  Joseph  Lead  would  hold  60  per  cent 
control  of  a  new  company  to  be  formed 
and  all  expenditures  would  be  re{)aid 
out  of  first  j)roduction. 

British  Columbia 

►  In  the  Kennedy  Lake  area,  in  the 
southwest  coast  of  Vancouver  Island, 
the  Amparo  Mining  Company,  of  Phila¬ 
delphia,  which  has  substantial  interests 
in  Mexico,  has  taken  an  option  on  the 
old  Rose  Marie  mine.  The  Rose  Marie 
was  developed  many  years  ago  by  British 
interests;  though  some  prtnnising  show¬ 
ings  were  found,  they  were  not,  at  the 
old  price  of  gold,  worth  exploitation. 

►  Milling  was  resumed  at  Pioneer  Gold 
Mines  Ltd.,  in  the  Bridge  River  district, 
on  March  11,  after  five  months  of  in¬ 
activity  due  to  the  strike  of  employees 
last  Oct.  8.  Nonunion  men,  members  of 
the  Co-operative  Committee  who  re¬ 
mained  loyal  to  the  company,  returned 
to  work  in  the  week  previous  after 
Premier  Pattullo  had  given  assurances 
that  adequate  police  protection  would  be 
provided  should  violence  occur.  The 
C.I.O.  union  employees  meanwhile  in¬ 
formed  the  management  that  they  were 
calling  the  strike  off  and  were  willing 
to  return  to  work. 

►  A  company  known  as  the  Coast  & 
Lakes  Alluvial  Company  will  commence 
operations  this  spring  on  its  ground,  re¬ 
ported  to  contain  about  fifty  million 
yards  of  gold-bearing  gravel,  situated 
near  Beaver  Pass,  some  20  miles  west 
of  Barkerville,  in  the  Cariboo.  The 
company  proposes  to  uses  bulldozers  and 
Carryalls  to  handle  the  gravel,  thus 
conserving  water  which  will  not  be  used 
except  for  washing  the  gravel,  and  esti¬ 
mate  that  cost  of  handling  will  be  in 
the  neighborhood  of  10c.  a  yard.  The 
company  is  said  to  have  British  backing. 

►  In  the  Nicola  area,  the  Consolidated 
Nicola  Goldfields,  Ltd.,  which  is  financed 
partially  from  England,  is  moving  in 
machinery  to  complete  its  mill  and  the 
management  ho])e  to  commence  produc¬ 
tion  within  the  next  few  months. 


ROTARY  ROASTING 

The  MODERN  Way 

H.  W.  GOULD  &  CO.,  after  many  years'  experience  in  the  roasting  of 
metallic  ores,  now  brings  you  modern  equipment,  designed  and  engineered 
to  meet  the  requirements  of  the  most  difficult  roasting  problem. 

RECOVERY  OF  VOLATILE  METALS  FROM  ORES 

—Mercury,  antimony,  arsenic,  bismuth,  selenium,  tellurium,  etc. 

ELIMINATION  OF  UNDESIRABLE  ELEMENTS 

—May  often  be  economical  when  one  or  more  are  volatile 

SEPARATION  OF  PRODUCTS 

— Simply  volatilize  one  from  another 

PREPARATION  OF  ORES  OR  CONCENTRATES 

— A  new  field  has  been  successfully  opened,  making  possible  the  cyanidation 
of  many  ores  or  concentrates  not  otherwise  amenable  to  this  cheap  method 
of  treatment. 


REDUCTION  OF  WEIGHT 

— Roast  your  ore  and  mill  a  fraction  of  your  raw  feed  (and  that  under  greatly 
improved  conditions!) 

— Roast  your  concentrates  and  I.  Pay  lower  shipping  cost,  or  2.  Cyanide  your 
own  concentrates 

REDUCTION  OF  "PENALTY  METALS"  CONTENT  FROM 
CONCENTRATES 

— Why  pay  penalties  when  it  is  possible  to  eliminate  most  "penalty  metals"  by 
this  cheap  method  of  roasting? 

We  have  our  own  roasting  laboratory,  equipped  to  make  all  types  of  roasting 
tests,  and  suggest  that  you  consult  us  in  regard  to  your  problem.  ROTARY 
ROASTING — the  MODERN  way  may  be  the  solution  of  your  metallurgical  problem. 


Lowest  Costs 
Accurate  Control 
Individually  Designed 
Greatest  Flexibility 


H.  W.  GOULD  &  CO. 
MILLS  BUILDING 

SAN  FRANCISCO.  CALIF. 


No  matter  what  your  material  hand¬ 
ling  job  may  be,  Koppel  Automatic 
Side  Discharge  cars  can  speed  up 
your  operations.  There  are  over  20 
different  types  of  these  cars  in  the 
Koppel  line.  Each  one  is  built  to  give 
maximum  performcuice  with  the  great¬ 
est  efficiency.  Side  Discharge  Cens  are 
strongly  built  with  high  carrying 
capacity.  They  have  a  low  ratio  of 
dead  weight  and  quick,  easy  dumping 
action,  cind  provide  the  speediest 
method  of  material  handling 

Bulletin  No.  71  describes  these  Cens, 
as  well  as  the  complete  Koppel  line  of 
over  seventy-five  different  types  avail¬ 
able.  Would  you  like  a  copy  of  this 
informative  bulletin? 


PRESSED  STEEL  CAR  CO.,  Inc. 

(KOPPEL  DIVISION) 
PITTSBURGH,  PENNA. 
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For  Tighter,  SAFER 
Connections  on  Your 
Air  Equipment  Hose! 


"DIXON" 

WASHER  TYPE 

AIR  HAMMER  COUPLINGS 

These  are  the  couplings  contractors  say 
have  no  equal  for  dependable,  low-cost 
service.  Designed  for  use  on  all  makes  of 
air  hammers  and  rock  drills.  Simple  con¬ 
struction,  yet  strong,  durable,  safe!  Easy 
to  install.  Cadmium  plated — rustproof. 
The  most  inexpensive  GOOD  air  hammer 
couplings  you  can  buy! 


Compact  Type, 


Style  WLD-7,  sizes  i"  and 


Heavy  Type,  Style  WHD-9,  sizes  and 


"BOSS" 

WASHER  TYPE 

AIR  HAMMER  COUPLINGS 

Except  for  the  clamp,  these  are  exactly  the 
same  as  the  "DIXON”  Air  Hammer 
Coupling  described  above.  The  sturdy 
malleable  iron  "BOSS”  Clamp  used  on 
this  coupling  has  extended  fingers  which 
engage  the  collar  on  the  steel  stem,  com¬ 
pletely  anchoring  the  entire  coupling  to 
the  hose,  and  eliminating  the  danger  of 
leaks,  pressure  losses  and  blow-offs. 

All  parts  malleable  iron,  cadmium  plated 
to  prevent  rust.  Compact  Type,  Style 
WLB-21;  sizes  and  Heavy  Type, 
Style  WHB-32;  sizes  and  1". 

Carried  by  Leading  Rubber  Manufacturers 
and  Jobbers.  The  next  time  you  order, 
specify  "DIXON”  or  "BOSS”  Air  Ham¬ 
mer  Couplings,  for  dependable  service. 


DIXON 


Main  Office  and  Factory:  Philadelphia,  Pa. 
Branches : 

Chicago  Birmingham  Los  Angeles  Houston 


Finland's  new  and  largest  copper  smelter  at  Imatra  is  now  only  10  miles  from 
the  new  Russian  border,  against  90  miles  before  the  Russian  invasion.  Copper 
concentrates  from  the  Outokumpo  mine  are  shipped  to  the  above  smelter.  The 
largest  electric  furnace  in  Europe  is  said  to  be  used  at  this  smelter.  The  plant 
indicated  as  the  smelter  on  page  65  of  February  E.&M.J.  is  really  a  power  plant 


AFRICA 


Greater  Gold  Output 
On  Rand  Under  Way 

Act  permitting  payment  of  full  price  of 
168  shillings  per  ounce  will  increase  ex¬ 
ploitation  of  lower-grade  ore — Gold  pro¬ 
duction  reaches  new  high 

►  The  South  African  government’s 
budget  provides  for  a  rearrangement  of 
gold-mining  taxation  which  seems  to  as¬ 
sure  the  continuing  development  and 
equipment  of  new  producers.  The  appro¬ 
priation  of  all  proceeds  in  excess  of  150s. 
per  ounce,  which  has  been  in  force  for 
some  months,  is  abandoned.  The  mines 
will  receive  the  full  price  for  their  gold, 
now  168s.  per  ounce;  but  they  will  pay 
realization  costs  (now  borne  by  the 
Union  Treasury),  and  will  pay  a  new 
special  tax  of  9  per  cent  on  profits.  As 
the  realization  expense  will  be  small,  and 
the  new'  income  tax  is  aimed  to  bring  in 
about  £3.500.000,  the  gold-mining  indus¬ 
try  is  exj)ected  to  benefit  by  some  £6,500,- 
000  annually.  In  this  change  the  mining 
interests  see  evidence  of  a  more  friendly 
government  attitude  toward  the  gold 
mines,  and  it  is  already  evident  that  the 
flow  of  new  capital  into  the  industry  is 
to  be  resumed.  The  reason  for  the  change 
is  that  the  gold  mines  are  producing 
the  most  desirable  war  material,  provid¬ 
ing  dollars  now  much  needed  to  pay  for 
planes  and  other  things  being  purchased 
in  the  United  States.  It  is  an  arrange¬ 
ment  which  will  be  of  particular  benefit 
to  producers  from  low-grade  ores,  as  the 
appropriation  of  all  in  excess  of  150s. 
per  ounce  was  really  a  tax  on  gross  earn¬ 
ings,  while  the  9  per  cent  tax  proposed 
will  be  on  profits  only.  Several  of  the 
large  producers  will  be  particularly  bene¬ 
fited  by  being  enabled  to  treat  larger 
amounts  of  low-grade  ore. 

►  In  January  the  gold  production  of 
the  Transvaal  reached  the  new  high 
total  of  1,135,482  fine  ounces,  w'hich  is 


34,651  oz.  above  the  previous  high  record. 
This  indicates  a  production  this  year  of 
between  13,500,000  and  14,000,000  oz., 
against  12,891,344  last  year. 

►  It  is  reported  that  Anglo  American 
Corporation  of  South  Africa  is  about 
to  finance  Western  Reefs  to  the  extent  of 
£1,000,000  to  enable  it  to  erect  a  reduc¬ 
tion  plant  and  begin  production  by  the 
middle  of  next  year. 

►  There  is  a  report  that  the  Union  Gov¬ 
ernment  is  about  to  lease  to  Western 
Holdings  sufficient  additional  area  ad¬ 
joining  the  St.  Helena-Vlapplaats  ground 
to  form  the  basis  for  the  flotation  of  a 
big  working  subsidiary  in  the  Orange 
Free  State.  The  Union  Corporation  is 
expected  to  manage  the  subsidiary  and, 
with  Selection  Trust  (A.  Chester  Beatty) 
to  provide  the  required  capital. 

►  Union  Miniere  du  Haut-Katanga  pro¬ 
duced  123,000  metric  tons  of  copper  in 

1939,  which  is  approximately  the  same 
as  the  preceding  year.  As  a  result  of 
being  in  a  position  to  obtain  the  higher 
j)rices  which  have  ruled,  there  was  an 
increase  in  the  year’s  profit.  The  pro¬ 
duction  of  cobalt  was  larger  last  year. 

►  Equipment  of  the  property  of  O’Okiep 
Copper  Company,  Ltd.,  in  Namaqualand, 
South  Africa,  was  delayed  by  war,  but 
milling  operations  started  in  March, 

1940,  and  smelter  production  of  blister 
copper  is  expected  to  begin  in  May,  ac¬ 
cording  to  the  annual  report  of  the 
Xewmont  Mining  Corporation.  Most  of 
the  construction  materials  and  operat¬ 
ing  supplies  were  delivered  at  the  prop¬ 
erty  before  declaration  of  war,  and  cost 
of  the  construction  program  is  expected 
to  come  well  within  estimates.  This 
South  African  company  has  contracted 
to  sell  its  production  to  the  British 
Ministry  of  Supply. 

►  In  a  labor  strike  at  the  Nkana  copper 
mine,  in  Northern  Rhodesia,  it  was  re- 
])orted  that  several  natives  were  killed 
and  many  wounded  when  militiamen 
fired  to  break  up  a  riot.  Natives  have 
been  on  strike  since  March  17  for  a  25 
]>er  cent  wage  increase  and  an  increase 
of  5  per  cent  to  cover  higher  living  costs. 
Settlement  was  made  early  in  April. 
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AUSTRALIA 


Mount  Isa  Expands 
Exploration 

Extension  of  higher-grade  orebodies  to  be 
determined — Open-cut  mining  methods  may 
be  employed  on  low-grade  gold  deposit  in 
Queensland 

►  Development  work  at  Mount  Isa  is  to 
be  intensified  in  order  to  open  up  ade¬ 
quate  tonnages  for  the  enlarged  mill,  and 
the  exploration  of  the  higher  grade  ore- 
bodies  is  to  be  vigorously  pursued  in 
an  endeavor  to  keep  up  the  milling 
grade.  Equipment  installed  during  the 
year  comprised  a  set  of  Traylor  heavy- 
duty  rolls,  72x20  in.  in  the  crushing 
section,  and  a  10-ft.  Hardinge  ball  mill 
with  16-ft.  Multizone  classifier  in  the 
fine-grinding  section.  The  mill  is  now 
treating  about  15,000  tons  weekly,  or 
20  per  cent  more  than  hitherto.  Operat¬ 
ing  costs  for  the  year  ended  June  30, 
1939,  including  all  costs  on  lead  bullion 
up  to  delivery  to  ship,  Townsville,  but 
excluding  all  charges  for  freight  on  lead 
to  England  and  for  lead  refining,  and 
also  all  charges  for  the  production  of 
zinc  concentrate,  were: 

Year  Ended  June  30 

Per  ton  of  ore  treated,  Australian  currency 

1939  1938 

s.  d.  s.  d. 


Mining  and  development . 12  11  13  5 

Milling  . .'■>  2  5  0 

Smelting  .  6  0  5  11 

Administration  and  general 

expense  .  2  1  2  2 

Delivery  of  bullion  f.o.b.  Towns¬ 
ville  .  2  1  2  3 

Totals  . 28  3  28  9 


►  Gold  Mines  of  Australia,  Ltd.,  has 
taken  options  over  extensive  aseas  at 
Kingston,  some  15  miles  south  of  Bris¬ 
bane.  The  deposits  have  been  known  for 
aljout  60  years  and  have  been  worked 
spasmodically  for  40,  but  they  are  low 
grade  and  would  require  working  on  a 
large  scale  with  modern  equipment  in 
order  to  give  an  adequate  return.  Open- 
cut  methods  can  be  applied  to  the  min¬ 
ing  of  the  deposit,  testing  work  on  which 
is  to  commence  immediately. 

Western  Australia 

►  Gold  yield  of  Western  Australia  for 
1939  was  1,214,237,  46.446  oz.  more 
than  last  year  and  the  best  year’s  re¬ 
turn  since  1914,  when  1.232,997  oz.  were 
produced. 

►  Big  Bell  Gold  Mines,  Ltd.,  operating 
at  Big  Bell,  near  Cue,  milled  447,322 
short  tons  during  1939  for  a  return  of 
59,727  oz.,  an  average  of  2.67  dwt.  per 
ton.  The  dro])  in  grade  during  the  past 
year  was  a  measure  designed  to  take 
the  fullest  advantage  of  the  enhanced 
price  of  gold.  It  is  reported  that  the 
scope  of  open-cutting  operations  at  the 
property  is  becoming  limited,  and  that 
before  long  underground  mining  methods 
will  become  necessary. 

►  Parings  Mining  &  Exploration  Com¬ 
pany,  Ltd.,  Kalgoorlie,  is  to  increase 
mill  capacity  from  7,000  to  9,000  tons 
per  month. 


in  either 


RAPID  DISCHARGE  or  OVERFLOW  TYPES 


THE  BALL  MILL  IS  THE  HEART  OF  YOUR  MILLING  OPERATION. 
To  have  uniform  results — 

IT  MUST  BE  RIGHT! 

Complete  Mine  and  Mill  Machinery 

Descriptive  Builetins  on  Request 
Dept.  E. 

JOSHUA  HENDY  IRON  WORKS 

Address:  Sales  Office  206  Sansome  St..  San  Francisco,  California 


Reclaiming  Muriate  of  Potash  in  Warehouse. 


Mill  in  Norway  Uses  3  Small  Sauerman  Scrapers 
for  80,000-Ton  Open  Storage  of  Ore. 


SAUERMAN 

POWER  SERAFERS 


At  mines,  mills  and  smelters, 
Sauerman  Power  Scrapers  are 
being  used  most  effectively  in  the 
stockpiling  of  both  raw  and  proc¬ 
essed  materials,  either  in  the  open 
or  inside  buildings. 

One  of  the  great  advantages  of 
this  equipment  is  its  flexibility, 
which  permits  Sauerman  engineers 
to  adapt  each  scraper  installation 
to  the  exact  needs  of  the  job.  More¬ 
over,  the  first  cost  of  a  Sauerman 
installation  is  reasonable,  mainte¬ 
nance  amounts  to  very  little,  and 
the  simplicity  of  operation  makes  it 
possible  to  place  the  control  of 
even  the  largest  installation  in  the 
hands  of  a  single  operator. 

Write  for  Catalog 

SAUERMAN  BROS.,  Inc. 

484  S.  Clinton  St.,  Chicago 
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COLUMBIAN 

BOLTED  »TEEL 

MINING  EO.UIPHENT 


MATERIAL  HANDLING 


EQUIPMENT 


MINING  CASTINGS 


The  illustration  shows  Sorel 
Manganese  Steel  Parts  used 
mostly  by  Canadian  Mines 
where  their  excellent  wear- 
ing  qualities  have  given 
full 

We  also  manufacture 
for  Export  and  Domestic 
use  other  Mining  Castings 
such  as  Ball,  Rod  and 
Tube  Mill  Liners,  Jaw 
r-: Plates  for  all  types  of 
Crushers,  Gyratory  Mantles 
and  Concaves,  Chute  Plates, 
Grizzley  Bars,  all  types  of 
Manganese  Wearing  Parts  for 
Placer  Dredges. 

Send  us  your  orders  now 
even  if  your  replacements  are 
W  not  required  immediately  and  as¬ 
sure  yourselves  of  a  Reliable  source 
of  supply. 


ELIPTEX  SCREEN 


Closer  grading  yet  requires  less 
area^  less  headroom^  less  power 


Soi*el^Steei 


Room  415,  1405  Peel  St.,  Montreal 
Toronto  Swastika 


X  12'  Double  Deck  Eliptex  Screen 


Patents  applied  for 


Vancouver 


Sorel 


The  secret  of  ROBINS  ELIPTEX  Screen 
lies  in  its  unique  elliptical  motion,  uni¬ 
form  throughout.  This  action  propels  the 
material  forward,  at  the  same  time  turn¬ 
ing  it  over  and  over  again  giving  each 
piece  countless  opportunities  to  pass 
through  the  mesh.  Hence  a  closer  sized 
product.  The  design  of  the  vibrator  is 
such  that  the  screen  runs  smoothly  and 
quietly.  It  is  strong  and  simple  in  con¬ 
struction.  Wide  range  of  sizes  available 
in  single  and  multiple  decks.  Write  now 

for  all  particu-  _ 

lars  and 


AGITATORS  •  THICKENERS 
SOLUTION  TANKS  •  ORE  BINS,  ETC 


prices 


ROBINS  MAKES 


No  costly  delays  when  you  want  Columbian  Bolted  Steel 
Mining  Equipment.  Your  order  is  handled  in  record  time 
by  an  expert  staff  of  engineers  and  designers.  Then  it  is 
fabricated  in  one  of  the  best  equipped  manufacturing  plants 
in  the  middle  west  and  with  modern  presses  especially 
designed  for  the  purpose. 

Lower  your  costs  with  Columbian  built  mining  equipment 
for  permanent  installation  yet  portable  if  change  in  location 
is  necessary. 

Standard  construction  for  domestic  use  or  for  export  via 
ocean  freight.  Special  if  for  export  via  mule-back  or  aero¬ 
plane  to  final  destination.  Order  from  distributors  listed 
below — or  write  direct  for  complete  facts. 

COLUMBIAN  STEEL  TANK  GO. 

P.O.  Box  4226-H  KANSAS  CITY,  MO. 

Distributors 

DENVER  EQUIPMENT  CO.,  1400  Seventeenth  St.  Denver.  Colorado 
EIMCO  CORPORATION,  634  South  Fourth  West  Street,  Salt  Lake  City,  Utah 
HARDINGE  COMPANY.  York,  Pa. 


Conveyors,  Elevators,  Feeders,  Hoists,  Crab  Buckets, 
Screens,  Gates  and  their  accessories. 


ROBINS  CONVEYING  BELT  COMPANY 
Passaic,  New  Jersey 


Please  send  me,  bulletin  describing 


Name 


Address 
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construction  permits  observation  of  ver¬ 
tical  angles  from  zenith  to  nadir,  a  par¬ 
ticular  advantage  in  mining  work. 
Folded,  the  instrument  is  conveniently 
carried  in  a  light,  strong  duraluminum 
belt  case. 

Unusual  versatility  is  another  result 
of  the  new  design.  It  is  a  self-contained 
transit  and  may  be  mounted  on  a  light 
camera  tripod  for  turning  off  vertical 
and  horizontal  angles.  By  clamping  the 
line  of  sight  so  that  it  is  parallel  to  one 
side  of  the  case,  the  instrument  becomes 
a  small  but  complete  telescopic  plane- 
table  alidade.  The  squared  end  of  the 
case  used  in  conjunction  with  a  straight¬ 
edge  held  on  the  plane  table  provides 
the  instrument  with  its  o\vn  parallel 
rule.  As  illustrated,  the  telescopic  sight 
may  be  reversed,  bringing  the  line  of 
sight  close  to  the  vertical  axis  and 
making  the  instrument  self-supporting 
on  the  plane  table. 

Many  other  uses  include  those  of  level, 
hand  level,  abney  level,  and  bubblesex- 
tant.  Dip  and  strike  of  rock  beds  may 
be  determined  in  several  ways.  A  single 
“dip  shot”  in  a  bedding  plane  gives  in 
one  observation  both  dip  and  the  azimuth 
of  the  dip.  Applying  the  instrument  to 
a  bedding  plane  exposed  in  a  hanging 
wall,  dip  and  strike  may  be  determined 
by  observing  needle  and  level  from  below. 
It  has  been  used  as  a  goniometer  for 
reading  dip  and  strike  of  beds  in  cores 
oriented  from  deep  boreholes.  The  in¬ 
strument  has  a  wide  field  of  usefulness 
in  surveying  generally  where  an  ex¬ 
tremely  portable  instrument  is  an  advan¬ 
tage,  and  where  an  accuracy  of  IJ-.IOOO 
is  adequate. 


A  New  Universal  Reconnaissance  Survey  Instrument 


ented  by  rotating  it  until  the  needle 
coincides  with  an  index  mark  within  the 
case.  Then  the  magnetic  azimuth  is  read 
from  a  goniometer  which  indicates  the 
angle  between  the  line  of  sight  and  the 
oriented  case.  This  angle  is  calibrated 
from  zero  when  the  sight  is  directed 
north  and  the  needle  coincides  with  the 
index  mark. 

The  goniometer  comprises  a  dial  mech¬ 
anism  with  degree  divisions  as  wide  as 
those  of  a  circle  of  diameter  several 
times  the  maximum  dimension  of  the  new 
instrument.  Using  the  needle  only  at 
its  index  mark  is  the  same  as  employing 
an  ordinary  compass  only  when  it  indi¬ 
cates  “zero,”  thus  eliminating  all  but  the 
central  trough-like  segment  of  the  com¬ 
pass  case.  Pivoting  the  needle  near  one 
end  and  observing  it  under  a  magnifying 
glass  gives  the  effective  accuracy  of  an 
ordinary  compass  many  times  the  bulk 
of  the  new  instrument.  Optical  means 
bring  clearly  into  vision  the  object,  cross- 
and  stadia-hairs  (seen  with  the  right 
eye)  ;  and  the  level,  compass  needle,  and 
needle  index  (seen  with  the  left  eye). 
A  new  level  with  two  elements  moving 
against  glasses  of  different  radii  com¬ 
bines  accuracy  with  quickness.  Angles 
are  read  only  after  removal  of  the  in¬ 
strument  from  the  eyes.  This  precludes 
fudging,  heretofore  common  in  “check¬ 
ing”  compass  readings.  After  an  hour’s 
practice  with  the  instrument,  a  magnetic 
azimuth  may  be  repeatedly  checked  to 
plus-or-minus  5  minutes  of  arc,  using  the 
instruments  merely  hand-supported.  Ob¬ 
servations  take  less  than  one-half  minute 
of  time.  Both  vertical  angle  and  mag¬ 
netic  azimuth  are  automatically  obtained 
in  one  observation.  The  overhanging 


MANY  recent  developments  relating  to 
reconnaissance,  such  as  aerial  maps  and 
geophysical  surveys,  have  resulted  in  a 
need  for  a  new  portable  survey  instru¬ 
ment,  comparable  with  the  famous  Brun- 
ton  in  portability  but  capable  of  a  wider 
range  of  more  accurate  and  rapid  work. 
The  Suverkrop  Transit  shown  in  the  ac¬ 
companying  illustrations  was  developed 
by  Lew  Suverkrop,  Bakersfield,  Calif., 
with  the  hope  of  providing  engineering, 
military,  and  scientific  reconnaissance 
with  an  instrument  meeting  today’s  prob¬ 
lems  as  neatly  as  those  of  45  years  ago 
were  then  met  by  the  Brunton. 

The  new  instrument  is  pocketable  but 
indicates  vertical  and  horizontal  angles 
with  an  accuracy  of  5  minutes  of  arc. 
The  peculiar  combination  of  compactness 
and  accuracy  results  from  a  new  method 
of  determining  magnetic  azimuth  of  a 
course — a  new  principle.  Instead  of  the 
sight  being  fixed  to  the  compass  case,  it 
is  rotatable.  While  the  sight  is  aimed 
at  the  object,  the  compass  case  is  ori¬ 


Phelps  Dodge  Announces  New 
Type  of  Copper 

A  NEW  TYPE  of  copper  resulting  from 
ten  years  of  research  and  development 
has  been  announced  by  Phelps  Dodge 
Copper  Products  Corporation,  New  York. 
Known  as  “PDCP,”  the  new  copper  is 
said  to  have  superior  characteristics  for 
use  in  the  electrical  industry — greater 
conductivity,  ductility,  and  fatigue  resis¬ 
tance,  and  finer  surface  quality.  Due 
to  a  novel  method  of  production,  the 
metal  is  free  from  imperfections  such 


New  type  copper  shown  in  cathode  particles 
cold-pressed  into  a  billet  ior  sttbsequent  ex¬ 
trusion  into  finished  shapes 


April,  19'i0 — Engineering  and  Mining  Journal 


i 

i  I  .  < 

t  1 

1  1  ^ 

I  YEARS  OF  SERVICE 

I  From  the  polished  hardwood 
handles  to  the  improved  and 
patented  End  Rings,  every 
detail  oi  Luikin  Frame  Steel 
Tapes  is  designed  and  built 
lor  service.  The  best  materials 
and  infinite  attention  to 
manufacturing  perfection 
,  make  it  possible  for  you  to 
get  more  for  your  money 
when  you  say  "Lufkin^ 

There  ore  many  patterns  to 
choose  from — and  your  deal* 
er  will  be  glad  to  show  them. 

WRITE  FOR  FREE  CATALOG 


^UFK/N 


SAGINAW,  MICHIGAN 


New  Yofl.  C.ty 


TAPfS  RULES  PRECISION  TOOLS 


as  slivers  and  oxides  that  are  inherent  in 
eopper  products  fabricated  by  tlie  cus¬ 
tomary  process  of  casting  and  hot-rolling. 

By  the  new  method  of  production,  elec¬ 
trolytic  cathode  copper  is  broken  into 
small  pieces  and  transported  to  the  fabri¬ 
cating  plant  in  containers  filled  with 
weak  sulphuric  acid.  After  washing,  the 
coj)per  is  baled  cold  into  billets  by  me¬ 
chanical  jnessure.  Billets  are  then 
heated  in  a  reducing  atmosphere  in  a 
gas-tight  furnace  to  a  temperature  below 
the  melting  point  of  copper.  In  this 
condition  they  are  transferred  to  a 
hydraulic  ])ress  in  which  the  pieces  of 
copper  in  the  billet  are  coalesced  and  ex¬ 
truded  tlirough  a  die  block  in  the  form 
of  a  rod,  wire,  or  other  desired  shape.  By 
avoiding  the  melting  of  cathode  copper, 
and  using  only  mechanical  pressure  in  a 
reducing  atmosphere  to  coalesce  the  par¬ 
ticles  of  metal,  the  new  product  is 
o.xygen-free  and  has  other  enhanced  prop¬ 
erties.  A  new  fabricating  unit  for  the 
production  of  commercial  shapes  of  the 
new  copper  has  been  established  at  the 
company’s  mill.  Bay  way,  N.  J.  ‘ 


High-Speed  Whiteprint  Machine 

OZALll)  CORPORATION,  354-Fourth 
Ave.,  New  York,  N.  Y.,  announce  its 
Model  “A”  automatic  high-speed  white 
print  machine  that  employs  a  new' quartz- 
envelope  high-pressure  mercury-vapor 


lamp,  which  provides  an  extremely  fast 
printing  speed,  ranging  up  to  20  linear 
feet  per  minute,  and  assures  uniform 
distribution  over  the  entire  printing  sur¬ 
face.  This  lamp  is  guaranteed  for  1,000 
hours. 

This  unit  is  available  in  two  sizes 
for  production  of  prints  up  to  and  in¬ 
cluding  42-  and  54-in.  widths.  An  in¬ 
genious  device  automatically  separates 
the  print  from  the  original  after  expo¬ 
sure.  The  original  is  returned  to  the 
operator  in  front  of  the  machine,  and 
the  exposed  print  is  automatically  con¬ 
veyed  to  the  developing  unit,  where, 
after  dry  development,  it  is  discharged 
at  the  rear  of  the  machine  ready  for 
immediate  use. 

A  variable  transformer  in  the  primary 
circuit  permits  a  variation  of  intensity 


A  S  business  paper  publishers 
for  over  50  years,  Mc¬ 
Graw-Hill  is  uniquely  equip¬ 
ped  to  offer  complete,  authori¬ 
tative  direct  mail  coverage  of 
Industry’s  major  markets.  Ex¬ 
treme  accuracy  is  maintained 
(guaranteed  to  98%)  and 
through  careful  analysis  of 
markets,  complete  classification 
of  companies  and  personnel, 
etc.,  the  widest  possible  selec¬ 
tions  are  available.  Send  for 
handy  reference  folder  “Hun¬ 
dreds  of  Thousands  of  Rea¬ 
sons  Why”  which  describes 
how  McGraw-Hill  Lists  are 
built  and  maintained. 

What  Fields  Do  You 
Want  to  Reach? 


Aviation  Industry 
Bus  8^  Transit  Industries 
Business  Executives 
Chemical  Process  Industries 
Civil  Engineering  & 
Construction 
Coal  Mining 

Electrical  Appliance  Dealers 
Electrical  Contractors 
Electrical  Industry 
Electrical  Wholesalers 
Food  Industries 
Manufacturing  Industries 
Metal  Mining 
Metal  Working  Industries 
Mill  Supply  Distributors 
Power  Engineers 
Product  Engineers 
Radio  Dealers  &  Wholesalers 
Radio  Engineers 
Textile  Industries 

For  further  details,  selections 
from  above  basic  classifica- 
•  tions,  counts,  prices,  etc.,  or  • 
estimates  on  special  lists  .  .  . 
ask  any  representative  or 
write  to 


MAIL  DIVISION  ... 

McGRAW-HILl  PUBLISHING  CO. 


330  W.  42n<l  STRIET  NEW  TOOK  N  T 


.  .  .  Complete  Lists  Covering 
Industry*s  Major  Markets 
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YOUR  GRINDING  COST 


of  the  high-pressure  mercury -vapor  lamp 
from  full  brilliancy  to  60  per  cent  of  light 
without  loss  of  energy.  This  dimming 
arrangement  is  said  to  be  extremely  im¬ 
portant,  for  it  allows  the  operator  to 
select  the  desired  intensity,  and  permits 
continuous  and  uniform  production  of 
prints,  despite  variations  in  tracings. 

The  high-pressure  mercury-vapor  lamp 
is  cooled  by  an  alternating  air  blast, 
which  passes  through  the  space  between 
the  revolving  contact  cylinder  and  the 
fixed  cylinder  surrounding  the  quartz-  en¬ 
velope  high-pressure  mercury-vapor  lamp. 


is  as  low  as  your 
ball  mill  is  efficient, 


Higher  efficiency  and  Lower  Costs  are 
possible  only  with  a  ball  mill  designed 
to  prevent  losses  and  make  the  grinding 
action  more  effective.  Economy  in  power, 
ball  and  liner  consumption  plus  increased 
grinding  capacity  of  the  ball  charge, 
are  among  the  advantages  distinguish¬ 
ing  the  performance  of  Williamson  Mills. 


VIBR-ATINO 

SCREEN 


Here’s  an  example  of  superior  engineering 
design  and  construction  inherent  in  the  entire 
Deister  Concentrator  line  —  the  Leahy  Type 
“C”  No-Blind  Vibrating  Screens  with  TRI- 
VIBE. 

For  fine  screening  operations,  the  Leahy’s 
free-swinging  screen  jacket,  triple  powered 
with  the  dynamic  Leahy  differential  vibra¬ 
tion,  assures  low-cost  screening,  with  increased 
capacity  and  uniformity. 

Put  these  advantages  to  work  for  you.  De¬ 
tailed  information  on  request.  Write  today. 


Williamson  Mills  from  j'/j  to  I0y2 
diameter  are  in  use  by  leading  mining 
companies  the  world  over.  For  over  15 
years,  they  have  maintained  their  ad¬ 
vantages  of  high  efficiency  and  low  cost 
operation. 

Let  us  help  solve  your  cost-cutting  prob- 


WILLIAMSON  COMPANY 

582  Market  St. 


San  Francisco.  Calif. 


slotted  openings  which  are  said  to  per¬ 
mit  rapid  removal  of  fine  material,  and 
do  not  clog  even  when  the  feed  is  wet 
For  this  reason,  this  screen 


and  gummy 
finds  its  greatest  application  in  the  min¬ 
ing  field,  but  it  can  also  be  used  wherever 
the  sizing  is  not  confined  to 


square 

openings. 

Other  features  are  said  to  be  large 
capacity  for  sticky  ore,  and  low  main¬ 
tenance  cost.  The  individual  spring  steel 
rods  can  bo  quickly  inserted  with  the 
hands,  no  tools  being  required.  Any  rod 
or  group  of  rods  can  Ije  replaced  without 
disturbing  the  rest  of  the  screening  area. 
The  rod  deck  screen  is  available  in  two 
sizes,  3x8  in.  and  4x8  in. 


P/acer  Dredges 
with  a  Background 

Placer  dredges  built  by 
Bucyrus-Erie  have  operated 
successfully  in  placer  de¬ 
posits  all  over  the  world. 
Your  dredge/  built  by 
Bucyrus-Erie/  will  be  the 
best  available  because  of 
that  experience/  because  of 
the  unequalled  facilities  of 
Bucyrus-Erie  for  designing 
and  building  the  RIGHT 
dredge  for  YOUR  particular 
job.  Ask  for  full  information. 


BULLETINS 


SET  IN 

VANKOLITE 

The  Perfect  Bit-Metal 


Bulldozers.  R.  G.  LeTourneau,  Inc., 
Peoria,  Ill.  General  1940  Catalog  describes 
and  illustrates  the  manufacturer’s  line  of 
products  and  services  covering  its  bull- 
’  ingle  dozers,  rooters,  Carryall 

and  other  units.  Pp.  32. 

Rock  Brills. 


dozers, 

scrapers, 


Low  temperature  setting  protects 
diamonds  used  in  HI-CASTE  Bits — 
ond  provides  the  lowest  diamond 
cost  per  foot  HI-CASTE  Bits  ore 
available  in  flat-faced  and  double¬ 
round-nose  types.  Also  upon  re¬ 
quest,  ony  other  standard  shape, 
size,  wall  thickness,  or  thread.  Write 
for  descriptive  literature. 


_ _  Holman  Bros.,  Ltd.,  Can- 

borne,  England.  Catalog  D-786-39  offers  a 
comprehensive  description  and  many  il¬ 
lustrations  of  the  manufacturer's  line  of 
rock  drills  in  an  attractive  book  that  also 
contains  specifications  of  many  drills,  to¬ 
gether  with  engineering  data.  Pp.  100. 

Couplings.  Victaulic  Company  of  Amer¬ 
ica.  30  Rockefeller  Plaza.,  New  York.  N.  Y. 
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Diesel  Traetor.  Allis-CIialinors  Mff?.  <'o.. 
Milwaukee.  Wis.  Form  MS  248  deseribes 
and  illustrates  features  of  the  company's 
new  AS  14  six-cylinder  diesel  engine 
tractor.  Pp.  31. 

Metal  l*ow€lers.  Charles  Hardy,  Inc., 
ll.-i  Lexington  Ave.,  New  York,  N.  Y. 
F<dder  describes  features  of  Sinterloy,  a 
powder  for  the  production  of  steel  parts. 
Pp.  4. 

IMiosphorus  -  Iron  Alloys.  Monsanto 
Chemicals  Co.,  St.  Louis.  Mo.  Bulletin 
No.  2.  published  b.v  the  Phosphate  Divi¬ 
sion,  is  a  report  of  experimental  research 
investigation  on  corrosion  and  mechanical 
influences  of  alloying  elements  in  low- 
alloy  steels.  Pp.  62. 

Lubricant  Fittings.  Alemite  Corp.,  1828 
Diversey  Blvd.,  Chicago.  Ill.  Form  21-17 
d(‘scribcs  the  company’s  Lubriguard  to 
prevent  overlubrication  of  ball  and  roller 
Ix'arings.  Pp.  4. 

Furnace  for  Detachable  Hits.  Ingersoll 
Band  Co..  11  Broadway,  New  York.  N.  Y. 
Leaflet  2609  describes  and  illustrates  the 
eoinpany’s  heating  furnace  for  servicing 
the  manufacturer’s  Jackbits.  Pp.  2. 

New  Hammermill.  Hamtnermill  Penn¬ 
sylvania  Crusher  Co.,  Philadelphia,  Pa. 
Bulletin  1030  describes  the  manufacturer’s 
two-way  central  feed  new  reversible  ham- 
niermill.  Pp.  4. 

Cottrell  Process.  Research  Corporation. 
405  Lexington  Ave.,  New  York,  N.  Y.  This 
new  booklet,  entitled  the  “Cottrell  Process 
of  Electrical  Precipitation.”  is  issued 
jointly  by  Research  Corporation  of  New 
York,  Western  Precipitation  Corporation, 
of  Los  Angeles,  and  Precipitation  Com¬ 
pany  of  Canada,  Ltd..  Montreal.  A  brief 
historical  summary  of  electrical  precipita 
tion  is  given  and  the  Cottrell  process  is 
described  and  many  illustrations  show 
installations.  Pp.  21. 

Copper  Paint.  Pheli)s  Dodge  Refining 
Corp.,  40  Wall  St.,  New  York,  N.  Y. 
Folder  describes  the  manufacturer’s  new 
copper  paint  for  use  on  wood,  metal,  and 
concrete.  Pp.  5. 

Wheel  Chart.  Meehanite  Research  In¬ 
stitute  of  America,  Inc.,  311  Ross  St.. 
I’ittsburgh,  Pa.,  announces  a  handy  whetd 
chart  containing  engineering  data  about 
the  various  types  of  Meehanite  castings 
available  to  industry. 

Automatic  Boiler  Service  Units.  Roots- 
Connersville  Blower  Corp.,  Connersville, 
Ind.  Bulletin  260-B  14  C  describes  the 
manufacturer’s  boiler  service  units  for 
plants  using  steam  for  processing.  Pp.  6. 
Gas  Boosters.  Bulletin  32-33-B-ll  de¬ 
scribes  and  illustrates  the  company’s  line 
of  rotary  positive  gas  exhausters  and 
boosters.  Pp.  20. 

Equipment  Folder.  Robins  Conveying 
Belt  Co.,  1.5  Park  Row,  New  York,  N.  Y. 
Bulletin  109  briefly  describes  and  illus¬ 
trates  the  line  of  conveying  and  other 
equipment  manufactured  bv  the  company. 
Pp.  4. 

Ball  Mills.  Denver  Equipment  Co., 
1400-17th  St.,  Denver,  Colo.  Bulletin 
B2-B2  describes  and  illustrates  the  manu¬ 
facturer’s  convertable  5x5  ft.  ball  mills. 
Pp.  2.  Rake  Classifiers.  Bulletin  C5B3 
describes  the  company’s  Type  C  simple 
and  duplex  rake  classifiers.  Bulletin 
P11-B5  describes  features  of  the  manu¬ 
facturer’s  “Sub  A”  (Fahrenwald)  Flota¬ 
tion  Machine.  Pp.  2.  Bolted  Steel  Tanks. 
Bulletin  T2-B1  describes  and  lists  specifi¬ 
cations  of  various  galvanised  water  and 
fuel  oil  tanks.  Pp.  2. 


Mercury  .^rc  Rectifiers.  Allis-Chalmers 
Mfg.  Co.,  Milwaukee,  Wis.  Bulletin  B- 
6064  comprehensively  describes  and  illus¬ 
trates  the  manufacturer’s  standard  multi¬ 
anode  rectifiers  and  provides  information 
on  its  recently  announced  Excitron  single¬ 
anode  rectifier  suited  for  the  lower  volt¬ 
age  applications  from  250  to  300  volts. 
Pp.  39. 

Pattern  rompoiiiid.  Tannls  Silica  Co.. 
228  N.  La  Salle  St.,  Chicago,  ill.  Catalog 
F-41  describes  .and  illustrates  uses  of 
the  manufacturer’s  pattern  compound  and 
other  foundry  specialties.  Pp.  7. 

Duraloy.  The  Duraloy  Co.,  12  East 
41st  St.,  New  York.  N.  Y.  Bulletin  3926-C 
describes  and  illustrates  the  manufac¬ 
turer’s  line  of  high  alloy  castings  and 
other  products  for  industrial  use.  Pp.  8. 

Butt  W’elding  of  Rails.  Air  Reduction 
Sales  Co..  60  East  42d  St.,  New  York. 
N.  Y.  Form  ADO-l  069  describes  features 
of  the  company’s  method  of  preparing 
jointless  track  for  mine  car  haulage. 
Pp.  6. 

Detachable  Bucket  for  Truck  Haulage. 
Brooks  Equipment  &  Manufacturing  Co., 
Knoxville,  Tenn.  Bulletin  209  describes 
and  illustrates  applications  of  the  manu¬ 
facturer's  “Load  Lugger”  for  material 
moving  jobs  wherein  a  1%-ton  truck 
employs  5  to  10  detachable  buckets  of 
2-cu.vd.  capacity  for  hauling  materials. 
Pp.  4. 

Welding  Helmets.  Mine  Safety  Ap¬ 
pliances  Co.,  Braddock  Thomas  &  Meade 
Sts..  Pittsburgh,  Pa.  Bulletin  CE-10  de¬ 
scribes  the  comiiany’s  welding  helmets 
and  accessory  protective  equipment.  Pi>. 
4.  Face  Shields.  Bulletin  CE-11  describes 
the  company’s  new  line  of  face  shields. 
Pp.  1.  Oxygen  Breathing  .\pparatus. 
Bulletin  BM-2  points  out  features  of  the 
manufacturer’s  Front  type  one-hour 
breathing  apparatus.  Pp.  4.  Dust  and 
Fume  Sampler.  Bulletin  CT  3  Illustrates 
and  describes  the  company’s  new  port¬ 
able  electrostatic  dust,  fume,  and  moisture 
sampler. 

Portable  Electric  Tools.  Black  &  Decker 
Manufacturing  Co.,  Towson,  Md.,  an¬ 
nounces  its  attractive  1940  catalog  cover¬ 
ing  its  entire  line  of  portable  electric 
tools.  Pp.  61. 

V-Belt  Drives.  Dayton  Rubber  Mfg. 
Co.,  Dayton,  Ohio.  Catalog  150  has  been 
arranged  in  convenient  tabular  form  and 
contains  a  wide  selection  of  all  classes 
of  fractional  horsepower  V-belt  drives 
for  machinery  service.  The  catalog  is 
profuse  with  tables  enabling  the  finding 
of  the  drive  required  for  any  horsepower 
speed  ratio  and  center  distance  to  meet 
requirements.  Pp.  41. 

.4ir-Handling  Equipment.  American 
Blower  Corp.,  6000  Russell  St.,  Detroit, 
Mich.,  or  Canadian  Sirocco  Company. 
I-td.,  310  Ellis  St.,  Windsor,  Ont.ario. 
Canada.  Bulletin  A-32029  is  an  attrac¬ 
tive  pocket-sized  book  describing  and 
illustrating  the  manufacturer’s  complete 
line  of  equipment  for  practically  every 
known  air-handling  requirement,  such  as 
air  conditioning,  drying,  vapor  absorp¬ 
tion,  mechanical  draft,  dust  collection, 
fume  removal,  and  other  air  moving 
needs.  Pp.  48. 

Wire  Rope.  American  Chain  &  Cable 
Co.,  Inc.,  Wilkes-Barre,  Pa.,  announces 
two  pocket  bulletins  describing  and  il¬ 
lustrating  many  uses  of  preformed  rope 
in  mining  and  stripping  operations. 


MODEL  "BBU-JR  ' 

One  of  Our  Most  Adaptable  Light  Air  Drills 

Drilling  capacity  with  “LE"  rods  250  feet.  "XR"  rods 
500  feet.  Size  core  recovered  (EX  &  XR)  and 
diam.  resp.  Standard  mine  bar-mounting.  Weight 
complete  with  rod  puller  175  lbs. 

A  complete  line  of  Diamond  Drilling  equipment. 

PROMPT  ATTENTION  TO  ENQUIRIES  WHETHER  FOR 
SALES  OR  CONTRACT 

BOYLES  BROS.  DRILLING  CO..  LTD. 

Diamond  Drilling  Contractors  and  Manufacturers 

VANCOUVER.  B.  C. 


Toronto,  Ont. 
Manila,  P.  I. 


Kirkland  Lake,  Ont. 
Melbourne,  Auetralia 


Port  Arthur,  Ont. 
Singapore,  S.  S. 
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IDEISTER’Sl 

I  Latest  Improvements  In  | 

I  PLAT-O  ORE  CONGEN-  I 
I  TRATING  TABLES  for  con-  | 
I  centrating  any  ore  from  *4*'  to  I 
I  slimes.  Bulletin  No.  20B.  I 

I  PLAT-O  HEAVY  DUTY  I 
I  VIBRATING  SGREENS  for  | 
I  large  tonnages  ore,  sand  and  | 
I  gravel,  crushed  stone,  etc.  BuU  | 
I  letin  No.  26.  | 

I  MULTIRAP  VIBRATOR—  | 
I  High  speed  for  fine  screening.  I 
I  Non-blinding,  high  efficiency,  I 
I  long  life  screen  cloth.  Bulletin  I 
I  No.  24.  I 

I  GOMPOUND  FUNNEL  [ 
I  GLASSIFIER— Gold  trap  for  | 
I  coarse  gold.  Preparation  of  | 
I  ore  pulps  for  table  concentra-  | 
I  tion.  Bulletin  23.  | 

I  DEISTER  MACHINE  COMPANY  | 

I  1933  East  Wayne  Street  Ft.  Wayne.  Ind.  I 
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the  flow  of  any  size  material  from 
Storage  Bins,  Hoppers  or  Open- 
Dump  Chutes  to  Crushers,  Con¬ 
veyors,  Screens,  etc. 

High  in  efficiency.  Low  in  main¬ 
tenance  and  power  consumption. 

Furnished  in  sizes  to  suit  your  op¬ 
eration.  Scalping  unit  to  fit  your 
chute  if  desired.  Send  full  particu¬ 
lars  for  recommendation. 

ROSS  SCREEN  &  FEEDER  CO. 

IS  R«etor  Street  S  Yletorla  Street 

New  Toric  Lonilon.  S.W.I. 

I7.S.A.  Bncland 
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INDUSTRIAL  NOTES 


Garfield  &  Co.,  of  which  G.  A.  Garli.'hl 
is  tlie  head,  has  been  appointed  distribu¬ 
tor  for  Lima  Locomotive  Works,  Incor¬ 
porated,  Shovel  and  Crane  Division,  Itan- 
dling  a  complete  line  of  Lima  shovels, 
draglines  and  cranes.  Headquarters  for 
Garfield  &  Co.  are  in  the  Hearst  Building. 
San  Francisco,  Calif. 

At  the  twenty-first  annual  meeting  of 
the  stockholders  of  Filtration  Engineers, 
Incorporated,  of  Newark,  N.  J.,  a  com¬ 
plete  stock  (financial)  reorganization  was 
effected.  Thomas  C.  Stephens  was  re¬ 
elected  president,  George  H.  Caffrey  was 
re-elected  vice-president,  and  Louis  A. 
Phillips  was  re-elected  treasurer.  These 
oflicers,  together  with  Thomas  Keogh  and 
Frank  W.  Young,  comprise  the  new  board 
of  directors. 

According  to  a  recent  announcement  by 
Herman  Schifflin,  manager  of  Allis-Chal- 
mers  Manufacturing  Company’s  crushing, 
cement  and  mining  department,  William  j 
C.  Johnson  has  been  made  sales  manager 
of  the  crushing  and  cement  machinery 
division. 

Walter  L,  Maxson  has  been  appointed 
sales  manager  and  chief  engineer  of  the 
mining  machinery  division  of  Allis- 
Chalmers  Manufacturing  Company. 

Blaw-Knox  Company,  Pittsburgh,  Pa., 
has  issued  to  employees  a  second  primer 
on  the  business  in  which  they  play  a  part. 
This  is  the  second  report  of  its  kind,  the 
first  one  having  been  issued  a  year  ago 
on  the  company’s  financial  structure.  The 
current  report  is  largely  a  pictorial  de¬ 
scription  of  the  manufacture  of  Blaw- 
Knox  products. 

Hersey  &  Company,  Inc.,  manufacturers 
and  engineers,  has  discontinued  its  agency 
business  and  is  now  confined  to  manu¬ 
facturing  air  appliances  in  its  own  shop 
at  2021  Minor  North,  Seattle,  Wash.  The 
agency  business  in  Salt  Lake  City,  Utah, 
has  been  turned  over  to  D.  C.  Forbes,  its 
former  manager. 

Elxports  of  certain  classes  of  mining 
and  quarrying  machinery  from  the  United 
States  in  December,  1939,  shown  below, 
are  valued  at  $1,673,511,  according  to  the 
Bureau  of  Foreign  and  Domestic  Com¬ 
merce.  They  included  725  rock  drills,  36 
mine  hoists  and  derricks,  371  stationary 
air  compressors  of  not  over  25-cu.ft. 
capacity,  102  compressors  of  over  25-cu.ft. 
capacity,  and  36  portable  air  compressors. 
Values  are  shown  in  the  table: 

Rock  drills .  $105,118 

Hoists  and  derricks .  75,540 

Ore  crushing  mpchinery .  310,084 

Concentrating  and  smelting  ma¬ 
chinery  .  84,520 

Other  mining  and  quarrying  ma¬ 
chinery  .  059,080 

Air  compressors  —25  cu.  ft .  24,178 

Air  compressors  -f25  cu.  ft....  209,997 

Air  compressors,  portable .  85,012 

Mine  locomotives  shipped  by  manu¬ 
facturers  in  1939  numbered  322,  accord¬ 
ing  to  the  Census  Bureau,  Department  of 
Commerce.  Locomotives  for  industrial 
use  totaled  124,  giving  a  grand  total  of 
446  mining  and  industrial  locomotives. 
Of  this  number,  domestic  shipments 
accounted  for  242,  and  exports  for  204. 
A  further  analysis  shows  shipments  of 
84  trolley  or  third-rail  locomotives,  243 
storage-battery,  8  diesel-electric,  51 
diesel-mechanical,  and  60  gasoline-me¬ 
chanical  or  steam. 


A  S  builders  of  both  centrifugal  and  positive  dis- 
^  '  placement  types  of  blowers,  we  are  in  posi¬ 
tion  to  give  unprejudiced  advice  as  to  the  type 
best  suited  for  your  requirements.  Blowers,  Ex¬ 
hausters  and  Compressors  are  built  in  all  capaci¬ 
ties  and  for  all  purposes  in  the  moderate  pressure 
range.  Bulletins  No.  120-BII  describing  centrifugal 
type  and  No.  32-33-B-ll  describing  positive  dis¬ 
placement  type  will  be  mailed  upon  request. 


Connersville,  Indiana 


404  Washington  Ave. 


•  At  its  price — the  lowest  in 
Telsmitli  history — the  Inter¬ 
cone  is  the  greatest  crusher 
value  in  years. 

Intercone  crushing  is  the 
fast,  low  cost  way  to  turn  out 
large  tonnage  of  to  ^-in. 
rock — the  way  to  increase, 
not  only  your  production,  but 
yoiur  sales  and  profits. 

The  25  Intercones,  already 
in  successful  operation  in 
various  plants  throughout  the 
country,  prove  it! 


Crusher  in 
Te/sm/th  History 


TELSMITH 

INTERCONE 


ff  rite— it  tcill  pay  you  to  get 
facts  and  figures  on  Intercone^s 
modern  design  and  low  cost 
operation  features. 

SMITH  ENGINEERING  WORKS 
602  E.  CAPITOL  DRIVE 
MILWAUKEE  •  WISCONSIN 
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TEST  S-D  "FLOATERS" 

ON  OUR 

FREE  TRIAL  OFFER 

THOUSANDS  IN  DAILY  USE 

Throughout  all  mining  industries,  Sanford-Day 
Wheels  are  accepted  as  unbeatable  for  long,  satis¬ 
factory  service.  The  S-D  "Floater"  is  the  result  of 
over  35  years  of  wheel  development  .  .  .  Fool-proof 
and  service-tested. 

The  "Floater"  is  a  money  saver  on  lubricant  .  .  . 
DOUBLE  SEALED  against  leakage.  Lubrication 
saving  is  amazing  and  covered  by  our  written  guar¬ 
antee. 

We  back  every  claim  on  the  S-D  "Floater"  with 
an  extremely  liberal  buying  plan.  Satisfactory  per¬ 
formance  guaranteed  .  .  .  you  take  no  chances. 
Bearings,  Wheel  Castings  and  all  Truck  Parts  posi¬ 
tively  guaranteed  against  wear  or  breakage  in 
normal  service. 

S-D  "Floaters"  are  perfect  .  .  .  and  once  you  try 
them,  you  will  learn — as  hundreds  of  others  have 
learned — that  no  wheel  can  approach  the  economy 
and  satisfactory  service  of  S-D  "Floaters."  Write 
or  wire  now  for  complete  information. 


Real  Stamina 


MT.  VERNON  EXTRA  Duck 
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SAIVFORD-DAY  IROIV  WORK!^  i 


K.%OXVILI.E  •  TE.\!VeS.SEE, 

MINE  CARS.  ALL  TYPES  •  TRAILERS  •  WHEELS  •  SHEAVES 


1 —  Deep  chilled  treads  .  .  . 
true  shape  .  .  .  scientific  con. 
tours.  And,  most  important, 
S-D  "Floaters"  are  annealed 
by  Sanford-Day's  Patented 
annealing  process  for  uni¬ 
form  strength. 

2 —  The  S-D  "Floater"  Bear¬ 
ing.  This  unusual  principle 
permits  the  bearings  to  auto¬ 
matically  adjust  themselves 
and  prevents  any  possibility 
of  damage  byj)inchlng. 


3 —  Demountable,  just  like  an  au¬ 
tomobile  wheel,  but  easier.  By 
simply  removing  the  lock  nuts, 
wheel  may  be  slipped  off  axle, 
while  bearings  remain  In  place 
and  In  perfect  adjustment  on 
the  axle.  Nuts  are  protected 
from  damage  by  wheel  tread. 

4 —  Solid  closed  hub  ...  no 
loose  caps  to  come  off  ...  no 
troublesome,  projecting  axles, 
nuts,  cotters  or  screws  ...  no 
grease  leakage. 


Keal  stamina  is  essential  in  fabrics  employed 
by  the  mining  industry.  MT.  VERNON  EXTRA  fab¬ 
rics  have  greater  resistance  to  wear  and  to  un¬ 
usual  conditions  of  temperature,  weather  and 
humidity.  Uniformity  of  quality  and  of  weave 
accounts  for  this  longer  and  more  economical  ser¬ 
vice.  The  strength  of  MT.  VERNON  EXTRA  fabrics 
is  equally  distributed  throughout  each  piece. 
They  are  uniform  throughout  each  shipment. 
For  longer  life  and  greater  stamina,  specify  MT. 
VERNON  EXTRA  precision  ducks. 

TURNER  HALSET  COMPANY 

y&eMinjq  CLqentd 

40  WORTH  STREET  ♦  NEW  YORK,  N.  Y. 

CHICAGO  •  NEW  ORLEANS  •  SAN  ERANCISCO  •  BOSTON  .  BALTIMORE  •  LOS  ANGELES 


fAT-  VERNON  ] 


VVOODBERRV 


i  >a»lls.  'N^ 


